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TI Recombinant influenza virus vaccine 
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IN Dillon, Susan B.; Jones, Christopher S.; Scott, Miller O. ; Shatzman, 
Allan 

PA SmithKline Beecham Corp., USA 
SO PCT Int. Appl., 58 pp. 
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PRAI US 1991-751898 19910830 
TI Recombinant influenza virus vaccine 

compositions 

SO PCT Int. Appl. , 58 pp. 



CODEN: PIXXD2 

IN Dillon, Susan B.; Jones, Christopher S.; Scott, Miller 0.; Shatzman, 
Allan 

AB A novel vaccine against various subtypes of influenza A is 

comprised of HA266-222 and, optionally, its N-terminal sequence 
Met-Leu-Ser-Thr-Arg-Ser . Plasmid pHlHA266-222 contg. the NSl 
gene and the gene for HA266-222 of influenza virus 

A/PR/8/34 was prepd. and used for the expression in Escherichia coli. 

Induction by the highly purified HA266-222 of protective class I 

MHC-restricted cytotoxic T-lymphocyte (CTL) and immunity from 

lethal virus challenge of was demonstrated in mice. The protection 

effects in human of a vaccine prepn. contg. A1203 and HA266-222 

or NS11-81HA266-222 were also shown, in which a neutralizing antibody was 

not detected. 

L31 ANSWER 2 OF 2 MEDLINE 
AN 88140304 MEDLINE 
DN 88140304 

TI HA2 subunit of influenza A HI and H2 subtype viruses induces a protective 

cross-reactive cytotoxic T lymphocyte response. 
AU Kuwano K; Scott M; Young J F; Ennis F A 

CS Department of Medicine, University of Massachusetts Medical School, 

Worcester 01655. 
NC 1R01-AI19378 (NIAID) 

5 T32 AI 107272 (NIAID) 
SO JOURNAL OF IMMUNOLOGY, (1988 Feb 15) 140 (4) 1264-8. 

Journal code: IFB. ISSN: 0022-1767. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 
LA English 

FS Abridged Index Medicus Journals; Priority Journals; Cancer Journals 
EM 198806 

TI HA2 subunit of influenza A HI and H2 subtype viruses induces a protective 

cross-reactive cytotoxic T lymphocyte response. 
SO JOURNAL OF IMMUNOLOGY, (1988 Feb 15) 140 (4) 1264-8. 

Journal code: IFB. ISSN: 0022-1767. 
AU Kuwano K; Scott M; Young J F; Ennis F A 

AB Influenza HI subtype-specific CTL can be induced by secondary 

stimulation of a hybrid protein of the first 81 amino acids of the viral 

NSl non-structural protein and the HA2 subunit of A/Puerto 

Rico/8/34 (HlNl) hemagglutinin. In addition, a derivative of this protein 

with 65 amino acids deleted from the N-terminal end of HA2 can also 

generate HI subtype-specific CTL in bulk cultures. CTL 

clones established by stimulation with the derivative protein 

demonstrated 

cross-reactive lysis of target ceils infected with virus strains of the 

HI 

and H2 subtypes. Cold target competition experiments with CTL 

clones as effectors demonstrated that the Ag specificity between these 

two 

hybrid proteins is identical. Adoptive transfer of the CTL clone 
significantly reduced virus titers in the lungs of mice infected with the 
virus strains of the HI or H2 subtype but not those infected with the H3 
subtype virus in vivo, which reflects the in vitro CTL clone 
activity. These experiments demonstrate that an epitope on the 
hemagglutinin that is conserved on virus strains of the HI and H2 
subtypes 

induces a protective CTL response. These results suggest an 
alternative approach for developing influenza vaccines by using 
conserved antigenic sites on the hemagglutinin HA2 subunit to avoid the 
problem of frequent antigenic mutations of the HAl subunit antibody 
binding sites. 
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TI Tumor-associated antigen derivatives of MAGE proteins and their use in 

cancer vaccine therapy 
SO PCT Int. Appl. , 74 pp. 

CODEN: PIXXD2 

IN Cabezon, Silva Teresa; Cohen, Joseph; Slaoui, Moncef Mohamed; Vinals 
Bassols, Carlota 

AR Th*? present invention relates to derivs. of MAGE proteins o'^d ■^hc"'"~ ^-"^'^ 
in 

cancer vaccine therapy. In particular, the protein derivs. are: 

(1) fusion proteins comprisinq an antiqen encoded by the MAGE f ami Iv of 
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The novel MAGR protein purifn. process of the invention comprises 

the disulfide bonds, blocking the resulting free thiol group with a 
Diockir.g vjrcup, <jntj subjecting Ltitj result if.g dcriv. lo onu c;r lU'^i'. 
chromn tog . pur i f n . s zeps . 
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WO 1998-EP6040 19980917 
TI Fusion proteins comprising HIV Tat and/or Nef proteins and their 

production with recombinant cells for use as vaccines 
SO PCT Int. Appl., 66 pp. 

CODEN: PIXXD2 

IN Bruck, Claudine; Godart, Stephane Andre Georges; Marchand, Martine 
AB The invention provides (a) an HIV Tat protein or deriv. thereof linked to 
either (i) a fusion partner or (ii) an HIV Nef protein 

or deriv. thereof; or (b) an HIV Nef protein or deriv. thereof linked to 
either (i) a fusion partner or (ii) an HIV Tat protein 

or deriv. thereof; or (c) an HIV Nef protein or deriv. thereof linked to 

an HIV Tat protein or deriv. thereof and a fusion 

partner. The invention further provides for a nucleic acid 

encoding such a protein and a host cell, such as Pichia Pastoris, 

transformed with the aforementioned nucleic acid. The recombinant fusion 

proteins may be used as AIDS vaccines. Thus, Nef-Tat fusions 

were prepd. with recombinant P. pastoris. In mice, the immune response 

directed against the fusion protein was characterized by high antibody 

responses with at least 50% IgGl. Addnl . , strong CMI responses were 

obsd. 
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TI Contemporary analysis of MHC-related immunodominance hierarchies in the 

CD8-f T cell response to influenza A viruses 
AU Belz, Gabrielle T.; Stevenson, Philip G.; Doherty, Peter C. 
CS Department of Immunology, St. Jude Children's Research Hospital, Memphis, 

TN, 38105, USA 
SO J. Immunol. (2000), 165(5), 2404-2409 

CODEN: J0IMA3; ISSN: 0022-1767 
PB American Association of Immunologists 
DT Journal 
LA English 

TI Contemporary analysis of MHC-related immunodominance hierarchies in the 

CD8+ T cell response to influenza A viruses 
SO ,J. Immunol. (2000), 165(5), 2404-2409 

CODEN: J0IMA3/ ISSN: 0022-1767 
AU Belz, Gabrielle T.; Stevenson, Philip G.; Doherty, Peter C. 
AB Early studies of influenza virus-specific CD8+ T 

cell-mediated immunity indicated that the level of CTL activity 

assocd. with H2Db is greatly diminished in mice that also express H2Kk. 

Such MHC-related immunodominance hierarchies are of some interest, as 

they 

could lead to variable outcomes for peptide-based vaccination protocols 

in 

human oopulations. The influence of H2Kk on the H2nb-re,st r i cted rp.snnns'=^ 



'■v.-).s very ^pp^irpnt for ^,he .influenza DbPA224 epj r.ope and vvas -iisf', 



H2Kk is also present, the response is still substantial. A further, 
MHC-related effect was also identified for the KkNS1152 epitope, which 

was 

consistently assocd. with a greater CD8+IFN- . gamma . + response in H2KkDb 
recombinant than in {H2KkDk .times. H2KbDb) Fl mice. The diminished 
DbPA224 response in H2k . times . bFl mice was characterized by loss of a 



prominent V. beta. 7 TCR responder phenotype, supporting the idea that TCR 
deletion during ontogeny shapes the available repertoire. The overall 
conclusion is that these MHC-related immunodominance hierarchies are more 
subtle than the early CTL assays suggested and, although 
inherently unpredictable, are unlikely to cause a problem for 
peptide-based vaccine strategies. 
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TI Human CD8+ and CD4+ T lymphocyte memory to influenza A viruses of swine 
and avian species 

AU Jameson, Julie; Cruz, John; Terajima, Masanori; Ennis, Francis A. 
CS Center for Infectious Disease and Vaccine Research, University of 

Massachusetts Medical Center, Worcester, MA, 01655, USA 
SO J. Immunol. (1999), 162(12), 7578-7583 
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TI Human CD8+ and CD4+ T lymphocyte memory to influenza A viruses of swine 
and avian species 

COiJ'iN: JUIMA3; ISSN: 0022-1767 

AU Jameson, Julie; Cruz, John; Terajima, Masanori; Ennis, Francis A. 

AB Recently, an avian influenza A virus fA/Honn Kona/1 SfS/97 , HSNl ) v;as 

-LdOj-dLfeiu LiuHi ci youiiLj cliiio wno fled a latcix ini .i. Uciizd iiine^b. Aij. eivjfiL 
RNA segments were of avian origin. The H5 hemaqqlut" inin is not- 

recogni zea 

by neutralizing Abs present in humans as a result of infection with the 
human HI, H2, or H3 subtypes of influenza A viruses. Subsequently, five 
other deaths and several more human infections in Hong Kong were assocd. 
with this avian-derived virus. We investigated whether influenza 
A-specific human CD8+ and CD4+ T lymphocytes would recognize epitopes on 
influenza A virus strains derived from swine or avian species, including 
the 1997 H5N1 Hong Kong virus strains. Our results demonstrate that 
adults living in an urban area of the U.S. possess influenza A 
cross-serotype reactive CD8+ and CD4+ CTL that recognize 

multiple epitopes on influenza A viruses of other species. Bulk culture 
cytotoxicity was demonstrated against avian and human influenza A 
viruses . 

Enzyme-linked immunospot assays detected precursor CTL specific 
for both human CTL epitopes and the corresponding A/HK/97 viral 
sequences. We hypothesize that these cross-reactive CTL might 
provide partial protection to humans against novel influenza A virus 
strains introduced into humans from other species. 
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TI High-Yield Reassortant Influenza Vaccine Production Virus Has a Mutation 
at an HLA-A2 . 1-Restricted CD8+ CTL Epitope on the NSl 
Protein 

AU Terajima, Masanori; Jameson, Julie; Norman, Joyce E.; Cruz, John; Ennis, 
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CS Center for Infectious Disease and Vaccine Research, University of 
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TI High-Yield Reassortant Influenza Vaccine Production Virus Has a Mutation 
at an HLA-A2 . 1-Restricted CD8+ CTL Epitope on the NSl 
Protein 

SO Virology (1999), 259(1), 135-140 

CODEN: VIRLAX; ISSN: 0042-6822 
AU Terajima, Masanori; Jameson, Julie; Norman, Joyce E.; Cruz, John; Ennis, 

Francis A. 

AB Current influenza virus vaccines are prepd. using 

high-yield reassortant virus strains obtained from a mixed infection of 
the new virus strain and a prototype high-yielding virus strain. The 
high-titered reassortant virus strain used as vaccine seed virus 

possesses 

the recent virus HA and NA and contains the internal genes from the 
high-growing prototype parent. The authors established a human CD8+ 
cytotoxic T cell (CTL) line, 10-2C2, which recognizes an 
HLA-A2 . l-restricted influenza A virus HI, H2, H3 cross-reactive T ceil 
epitope on amino acids 122-130 of the NSl protein, and 

unexpectedly the authors obsd. that there was decreased lysis of target 
cells infected with the A/Texas/36/91 (HlNl) vaccine virus strain 
compared 

to the lysis of target cells infected with the prototype A/PR/8/34 (HlNl) 

virus. RT-PCR results showed that the A/Texas vaccine virus strain 

contained a quasispecies . Approx. 50% of viral RNA of the NSl 

gene had a nucleotide substitution that resulted in the N K amino acid 

change at the sixth position of the nonamer peptide. Current influenza 

vaccines are inactivated and do not contain the NSl protein; 

however, future influenza vaccines may include live attenuated vaccines 

and with this mutation a live virus would fail to induce a CD8+ 

CTL response to this epitope in individuals with HLA-A2.1, a very 

common allele, and potentially have reduced efficacy. (c) 1999 Academic 

Press . 
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TIv Immunization with the N-terminal region of the nonstructural protein 
NSl promotes survival after challenge with lethal influenza A 
virus dose 

SO Viral Immunol. (1998), 11(3), 131-135 

CODEN: VIIMET; ISSN: 0882-8245 
AU Tamura, Manabu; Saikh, Kamal U.; Kurane, Ichiro; Ennis, Francis A. 
AB We previously reported that the epitope recognized by an influenza A 
virus 

HI, H2, and H3-crossreactive, H-2 Ld-restricted CD8+ cytotoxic T 
lymphocyte (CTL) is located between amino acids 1 and 40 on the 
nonstructural protein NSl. In the present expts., we examd. 
whether immunization with recombinant vaccinia virus which contained 

genes 

coding for amino acids 1-4 0 of NSl (Vac-lO) protected mice from 
lethal challenge with influenza A virus. Mice immunized with this 
recombinant virus developed influenza A virus-specific cytotoxic activity 
but not neutralizing antibodies. Challenge with a LD of influenza A 

virus 

demonstrated that the first deaths were delayed by 2 days, and the 
mortality rate was significantly reduced in Vac-lO-immunized mice 
compared 

with mice immunized with control vaccinia virus. These results suggest 
that immunization with a single subtype-crossreactive CTL 
epitope on NSl can induce protective immunity against lethal 
influenza A virus infection. 
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TI Recombinant poiyepitope vaccines containing cytotoxic T-lymphocyte 

epitopes 
SO PCT Int. Appl., 4 5 pp. 

CODEN: PIXXD2 

IN Suhrbier, Andreas; Thomson, Scott Anthony; Khanna, Rajiv; Burrows, Scott 
Renton; Coupar, Barbara Elizabeth Howieson; Moss, Denis James 

AB Vaccines contg. a plurality of recombinant cytotoxic T-lymphocyte { 
CTL) epitopes (i.e. peptides assocd. with specific class I MHC 
alleles, recognized by CTL) comprise .gtoreq.l recombinant 
protein including a plurality of CTL epitopes from .gtoreq.l 
pathogen, where in the recombinant protein is substantially free of 
sequences which naturally flank the CTL epitopes. In addn., a 
polynucleotide including .gtoreq.l sequence encoding a plurality of 
CTL epitopes from .gtoreq.l pathogens is provided. Thus, a 
vaccinia virus vector was constructed which coded for a single artificia 
protein contg. 9 different HLA class I-restricted CTL epitopes 
from Epstein-Barr virus nuclear antigens. HLA-matched peripheral blood 
mononuclear cells infected with this viral vector were recognized and 
killed by autologous CTL clones specific for each epitope. 
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Judy; Townsend, Alain R. M.; Smith, Geoffrey L. 
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TI Vaccinia virus serpins B13R and B22R do not inhibit antigen presentation 
to class I-restricted cytotoxic T lymphocytes 

SO J. Gen. Virol. (1995), 76(9), 2393-98 
CODEN: JGVIAY; ISSN: 0022-1317 

AU Blake, Neil W.; Kettle, Susan; Law, Katherine M. ; Gould, Keith; Bastin, 
Judy; Townsend, Alain R. M.; Smith, Geoffrey L. 

AB Vaccinia virus (VV) inhibits the presentation of certain epitopes from 
influenza virus nucleoprotein (NP) , hemagglutinin (HA) 
and non-structural 1 (NSl) proteins to CD8+ cytotoxic T 
lymphocytes (CTL) by an unknown mechanism. The authors have 
investigated whether VV genes B13R and B22R, which encode proteins with 
amino acid similarity to serine protease inhibitors (serpins), are 
involved in this process. Recombinant VVs were constructed which expres 
influenza virus proteins HA, NP or NSl and 

which lack serpin gene B13R or both B13R and B22R. The lysis of cells 
infected with these viruses by influenza virus 

-specific CD8+ CTL was compared to the lysis of cells infected 
with viruses expressing both the influenza proteins and the serpin genes 
Cytotoxicity assays showed that deletion of the VV serpin genes B13R and 
B22R and other genes between B13R and B24R did not increase the level of 
lysis, indicating that these genes are not involved in inhibition of 
antigen presentation of the epitopes tested. 
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19940318 

DNA constructs encoding influenza virus proteins and 
vaccines containing said constructs 
PCT Int . Appl. , 17 0 pp. 
CODEN: PIXXD2 

Donnelly, John J.; Dwarki, Varavani J. 

Donna L.; Parker, Suezanne E.; Shiver, w^...^^, 
DNA constructs encoding influenza virus gene products, 
capable of being expressed upon direct introduction, via injection or 
otherwise, into animal tissues, are novel prophylactic pharmaceuticals 
which can provide immune protection against infection by homologous and 
heterologous strains of influenza virus. Plasmid DNA 
encoding human influenza virus proteins was injected 
into the quadriceps of BALB/c mice. This resulted in generation of 
influenza virus-specific cytotoxic lymphocytes ( 
CTL's) and protection from subsequent challenge with a 
heterologous strain of influenza virus, as measured by 
decreased viral lung titers, inhibition of wt . loss, and increased 
survival. The antibodies and CTL*s and homologous protective 
immunity generated by DNA injection persisted for over one year. High 
titer neutralizing antibodies to hemagglutinin and antibodies to 
nucleoprotein were generated in rhesus monkeys and decreased nasal titers 
were obsd. following homologous and heterologous challenge in ferrets. 
Antibodies persisted in the monkeys for at least one year, while 
CTL response and heterologous protection persisted at least 6 mo. 
A slight decline in degree of heterologous protection occurred but the 
protection was boostable. 
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AU Mbawuike, Innocent N.; Dillon, Susan B. ; Demuth, Sandra G.; Jones, 

Christopher S.; Gate, Thomas R.; Couch, Robert B. 
CS Influenza Research Center, Baylor College Medicine, Houston, TX, 

77030-3498, USA 
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TI Influenza A subtype cross-protection after immunization of outbred mice 

with a purified chimeric NS1/HA2 influenza 

virus protein 
SO Vaccine (1994), 12(14), 1340-8 

CODEN: VACCDE; ISSN: 0264-410X 
AU Mbawuike, Innocent N.; Dillon, Susan B.; Demuth, Sandra G.; Jones, 

Christopher S.; Gate, Thomas R.; Couch, Robert B. 
AB Influenza A/PR/8 /34 -derived chimeric (D) protein (SK&F 106160) composed 
of 

the first 81 amino acids (aa) of NSl fused to the conserved 157 
C-terminal aa of HA2 {NS11-81-HA265-222 ) was previously shown to induce 
H-2d-restricted protective cytotoxic T-lymphocyte (CTL) immunity 
in inbred mice. However, D protein, like other small peptides, exhibited 
haplotype dependence and was not immunogenic in H-2b and H-2K mice. A 
potential use of this antigen in humans and the role of T cells in any 
protection were evaluated in outbred Swiss and inbred CBF6F1 (H-2d/b) 
mice. Mice immunized with D protein and challenged by small-particle 
aerosol with a LD of influenza virus were 

significantly protected against mortality from influenza A/HINI and 
A/H2N2, but not from A/H3N2 and influenza B viruses when compared with 
control mice. D protein did not induce serum virus-neutralizing antibody 
but caused virus to be cleared faster in immunized mice. Protection was 
long-lasting. In vivo depletion of either Lyt2 (CD8+) or L3T4 (CD4+) T 
cells with monoclonal antibodies led to abrogation of in vitro-generated 
CTL activity in GF6F1 mice and significant redn. in the protective 
efficacy of D protein against virus challenge in both Swiss and CF6F1 
mice. These results suggest that protection was mediated by CD8-I- and/or 
CD4+ cells and not antibody. Thus, D protein, via a conserved sequence 

on 

the HA2 polypeptide, has the potential to induce partially cross-reactive 
CTL that may protect against influenza virus 
disease in humans. 
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TI Recombinant influenza virus vaccine compositions 
SO PCT Int. Appl., 58 pp. 
CODEN: PIXXD2 

IN Dillon, Susan B.; Jones, Christopher S.; Scott, Miller 0.; Shatzman, 
Allan 

AB A novel vaccine against various subtypes of influenza A is comprised of 
HA266-222 and, optionally, its N-terminal sequence Met-Leu-Ser-Thr-Arg- 



Ser. Plasmid pHlHA266-222 contg. the NSl gene and the gene for 
HA266-222 of influenza virus A/PR/8/34 was prepd. and 

used for the expression in Escherichia coli. Induction by the highly 

purified HA266-222 of protective class I MHC-restricted cytotoxic 

T- lymphocyte (CTL) and immunity from lethal virus challenge of 

was demonstrated in mice. The protection effects in human of a vaccine 

prepn. contg. A1203 and HA266-222 or NSll-8 1HA266-222 were also shown, in 

which a neutralizing antibody was not detected. 
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TI Precise prediction of a Kk-restricted cytotoxic T cell epitope in the 

NSl protein of influenza virus using an MHC 

allele-specif ic motif 
AU Cossins, Judy; Gould, Keith G.; Smith, Mike; Driscoll, Paul; Brownlee, 

George G. 

CS Sir William Dunn Sch. Pathol., Univ. Oxford, Oxford, 0X1 3RE, UK 
SO Virology (1993), 193(1), 289-95 
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TI Precise prediction of a Kk-restricted cytotoxic T cell epitope in the 

NSl protein of influenza virus using an MHC 

allele-specif ic motif 
SO Virology (1993), 193(1), 289-95 

CODEN: VIRLAX; ISSN: 0042-6822 
AU Cossins, Judy; Gould, Keith G.; Smith, Mike; Driscoll, Paul; Brownlee, 

George G. 

AB The nonstructural protein NSl of influenza A/PR/8/34 virus has 

previously been reported to be recognized by murine Kk-restricted 
cytotoxic T lymphocytes (CTL) , although the sequence of the 
epitope was not defined. A Kk-specific motif has previously been 
published and consists of a glutamic acid or (less frequently) an 

aspartic 

acid at position 2 and an isoleucine at the carboxyl terminus of a 
peptide 

8 or 9 residues long. This motif was used to predict the sequence of the 
NSl epitope, which was defined as a nonapeptide corresponding to 
amino acid residues 152-160, sequence EEGAIVGEI . This is the first 
CTL epitope to be defined within the NSl protein of the 

influenza A virus. A model of how this epitope could bind to the Kk mol . 
was produced by homol . modeling from an X-ray crystal structure of a 

human 

HLA/peptide complex. 
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TI Cross-reactive influenza A subtype immunization method and vaccine 

composition 
SO PCT Int. Appl,, 32 pp. 

CODEN: PIXXD2 
IN Ennis, Francis A. 

AB Methods and vaccine compns , are provided for stimulating in an individual 
an influenza A virus protective response which is subtype 
cross-protective. Influenza A virus NSl protein, or a T-cell 
epitope thereof, is administered to the individual in an amt . sufficient 
to stimulate the virus protective response. A cytotoxic T-lymphocyte { 
CTL) clone (A-ll) is described which recognized the NSl 
protein on influenza A virus-infected cells. Recognition by CTL 
clone A-ll of NSl on A/PR/8 virus infected target cells was 
shown to be restricted by the H-2Ld allele. Adoptive transfer of 
NSl-specific CTL clone A-ll reduced pulmonary virus 
titers in mice infected with A/PR/8, A/JAP, or A/PC viruses. 
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H-2Kd-restricted, influenza specific CTL clone 
AU Kuwano, Koichi; Reyes, Victor E.; Humphreys, Robert E.; Ennis, Francis A. 
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TI Recognition of disparate HA and NSl peptides by an 
H-2Kd-restricted, influenza specific CTL clone 

SO Mol. Immunol. (1991), 28(1-2), 1-7 
CODEN: M0IMD5; ISSN: 0161-5890 

AU Kuwano, Koichi; Reyes, Victor E.; Humphreys, Robert E.; Ennis, Francis A. 

AB CTLs (CD8+) are known to recognize exogenous peptide in the 
context of class I MHC mols . An influenza subtype HI and H2 
cross-reactive CTL clone B7, which was stimulated by a fusion 
protein contg. a portion of HA2 subunit of A/PR/8 virus HA, recognized a 
synthetic peptide (residues 515-526) of the HA2 subunit of A/PR/8 virus 
strain. This CTL clone also recognized a structurally disparate 
NSl peptide 50-68 of the same A/PR/8 virus. The authors examd. 
the recognition of the NSl peptide 50-68 and the HA peptide 
515-526 by the subcloned CTL clone, B7-B7. Cold target 
inhibition expts. showed that the recognition of the HA peptide by the 
CTL clone B7-B7 could be competed by NSl peptide-treated 
target cells and vice versa. The recognition of both NSl 
peptide and HA peptide by the CTL clone B7-B7 was restricted by 
the same allele, H2Kd. In addn., this NSl peptide requires 
approx. a 600-fold higher concn. for optimal CTL recognition 
than did the HA peptide. Apparently, the TCR on clone B7-B7 recognizes 
the HA peptide or the NSl peptide as comparable complexes with 



the same class I MHC mols., although there is no obvious homol . in the 
primary sequences of HA 515-526 and NSl 50-68 peptides. 
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NSl-specific CTL clone 
AU Kuwano, Koichi; Tamura, Manabu; Ennis, Francis A. 
CS Med. Sch., Univ. Massachusetts, Worcester, MA, 01655, USA 
SO Virology (1990), 178(1), 174-9 

CODEN: VIRLAX; ISSN: 0042-6822 
DT Journal 
LA English 

TI Cross-reactive protection against influenza A virus infections by an 
NSl-specific CTL clone 

SO Virology (1990), 178(1), 174-9 
CODEN: VIRLAX; ISSN: 0042-6822 

AU Kuwano, Koichi; Tamura, Manabu; Ennis, Francis A. 

AB An influenza A subtype cross-reactive CTL clone (A-11) was 

established following stimulation of A/PR/8 virus-immune spleen cells of 
Balb/C (H-2d) mice. This T cell clone lysed target cells infected with 
influenza viruses of the HI, H2, or H3 subtypes, and 
recognizes a conserved epitope on the NSl protein. The clone is 
restricted by the H-2Ld allele. Adoptive transfer of A-11 significantly 
reduced virus titers in the lungs of mice infected with influenza A 
viruses of the HI, H2, or H3 subtypes. These results suggest that the 
conserved epitope on HSl which is recognized by A-11 may be a useful 
component to consider for inclusion in exptl. cross-reactive influenza 
vaccines . 
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TI Cytotoxic T lymphocytes recognize a cross-reactive epitope on the 
transmembrane region of influenza HI and H2 hemagglutinins 

SO Viral Immunol. (1989), 2(3), 163-73 
CODEN: VIIMET; ISSN: 0882-8245 

AU Kuwano, Koichi; Braciale, Thomas J. ; Ennis, Francis A. 

AB A cross-reactive cytotoxic T lymphocyte clone was produced by stimulation 
with a hybrid protein that contained a portion of the NSl and 
the HA2 subunit of A/PR/8/34 (HlNl) virus. Transfer of this clone clears 
virus from the lungs of mice challenged with HI or H2 viruses. In these 
expts., the protective CTL epitope is localized to the 
transmembrane portion of the influenza A virus hemagglutinin which is 
well-conserved on HI and H2 subtype viruses. The HI and H2 

cross-reactive 

CTL clone recognized a synthetic peptide of 23 amino acids (anchor 
peptide) corresponding to the transmembrane domain of the A/PR/8 (HI) HA 
as well as the comparable anchor peptide of the A/JAP (H2) HA. The 
anchor 

peptide of the A/PR/8 HA competed against the anchor peptide of A/JAP HA 
in cold target inhibition tests. These results indicate that the epitope 
recognized by the cross-reactive CTL is located on the 

transmembrane region of both A/PR/8 HA and A/JAP HA. Synthetic peptides 



were prepd. to define the epitope within the transmembrane region of 
A/PR/8 HA which is recognized by a cross reactive CTL clone. 
The results indicate that residues 518-528 in the transmembrane region of 
A/PR/8 HA contain the cross-reactive CTL epitope, 
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TI Potential for cross-reactive protection using peptides and adjuvants or 

carrier molecules 
SO Report (1986), Order No. AD-A173164 /5/GAR, 3 pp. Avail.: NTIS 

From: Gov. Rep. Announce. Index (U. S.) 1987, 87(3), Abstr. No. 704,607 
AU Ennis, Francis A. 

AB It was previously reported that an influenza virus 

-specific polypeptide produced in Escherichai coli induced 

influenza virus-subtype-specific memory and secondary 

H-2 restricted cytotoxic T-lymphocyte (CTL) responses in mice. 

The cl3 protein is a hybrid protein of the first 81 amino acids of the 

NSl viral nonstructural protein and the HA2 subunit of the viral 

hemagglutinin. Here it is shown that target cells exposed to cl3 protein 

are lysed by virus-immune CTL in a subtype-specific H-2 

restricted manner. This suggests that this protein interacts with target 

cell membranes and is presented on the cell membrane in proper 

confirmation with H-2 antigens of recognization by the influenza 

virus-specific CTL. Further, immunization with this 

mol. results in the induction of virus-specific CTL, which are 

protective, and this peptide induces CTL without the need for 

adjuvants . 
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TI Influenza virus hemagglutinin-specif ic cytotoxic T 

cell response induced by polypeptide produced in Escherichia coli 

SO J. Exp. Med. (1985), 162(2), 663-74 
CODEN: JEMEAV; ISSN: 0022-1007 

AU Yamada, Akio; Ziese, Marsha R. ; Young, James F. ; Yamada, Yasuko K. ; 

Ennis, 

Francis A. 

AB The authors tested the abilities of various polypeptides of A/PR/8/34 
(HlNl) virus, constructed by recombinant DNA techniques, to induce 
influenza virus-specific secondary cytotoxic T 
lymphocyte (CTL) responses. A hybrid protein (cl3 protein), 
consisting of the first 81 amino acids of viral nonstructural protein ( 
NSl) and the HA2 subunit of viral hemagglutinin (HA) , induced 
H-2-restricted, influenza virus subtype-specific 

secondary CTLs in vitro, although other peptides did not. Using 

a recombinant virus, the viral determinant responsible for recognition 

was 



CTL precursor frequencies of A/PR/8/34 virus- and cl3 

protein-immune mice were estd. as 1 in 8047 and 50,312, resp. Thus, cl3 
protein recipient mice, even though the level of precursor frequency was 
below that obsd. in virus-immune mice. 

L25 ANSWER 17 OF 42 MEDLINE 
AN 1999294898 MEDLINE 
DN 99294898 

TI High-yield reassortant influenza vaccine production virus has a mutation 
at an HLA-A 2 . 1-restricted CD8+ CTL epitope on the NSl 
protein . 

AU Terajima M; Jameson J; Norman J E; Cruz J; Ennis F A 

CS Center for Infectious Disease and Vaccine Research, University of 

Massachusetts Medical School, Worcester, Massachusetts 01655, USA. 
SO VIROLOGY, (1999 Jun 20) 259 (1) 135-40. 

Journal code: XEA. ISSN: 0042-6822. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 
LA English 

FS Priority Journals; Cancer Journals 
EM 199909 
EW 19990905 

TI High-yield reassortant influenza vaccine production virus has a mutation 
at an HLA-A 2 . 1-restricted CD8+ CTL epitope on the NSl 
protein . 

SO VIROLOGY, (1999 Jun 20) 259 (1) 135-40. 
Journal code: XEA. ISSN: 0042-6822. 

AU Terajima M; Jameson J; Norman J E; Cruz J; Ennis F A 

AB Current influenza virus vaccines are prepared using 

high-yield reassortant virus strains obtained from a mixed infection of 
the new virus strain and a prototype high-yielding virus strain. The 
high-titered reassortant virus strain used as vaccine seed virus 

possesses 

the recent virus HA and NA and contains the internal genes from the 
high-growing prototype parent . We established a human CD8(+) cytotoxic T 
cell (CTL) line, 10-2C2, which recognizes an HLA-A2 . 1-restricted 
influenza A virus HI, H2, H3 cross-reactive T cell epitope on amino acids 
122-130 of the NSl protein, and unexpectedly we observed that 
there was decreased lysis of target cells infected with the A/Texas/36/91 
(HlNl) vaccine virus strain compared to the lysis of target cells 
infected 

with the prototype A/PR/8/34 (HlNl) virus. RT-PCR results showed that the 
A/Texas vaccine virus strain contained a quasispecies , Approximately 50% 
of viral RNA of the NSl gene had a nucleotide substitution that 
resulted in the N --> K amino acid change at the sixth position of the 
nonamer peptide. Current influenza vaccines are inactivated and do not 
contain the NSl protein; however, future influenza vaccines may 
include live attenuated vaccines and with this mutation a live virus 

would 

fail to induce a CD8(+) CTL response to this epitope in 

individuals with HLA-A2.1, a very common allele, and potentially have 

reduced efficacy. Copyright 1999 Academic Press. 
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TI Immunization with the N-terminal region of the nonstructural protein 
NSl promotes survival after challenge with lethal influenza A 
virus dose. 

SO VIRAL IMMUNOLOGY, (1998) 11 (3) 131-5. 

Journal code: ADO. ISSN: 0882-8245. 
AU Tamura M; Saikh K U; Kurane I; Ennis F A 

AB We previously reported that the epitope recognized by an influenza A 
virus 

HI, H2, and H3-crossreactive, H-2 Ld-restricted CD8+ cytotoxic T 
lymphocyte (CTL) is located between amino acids 1 and 40 on the 
nonstructural protein NSl. In the present experiments, we 
examined whether immunization with recombinant vaccinia virus which 
contained genes coding for amino acids 1-40 of NSl (Vac-lO) 
protected mice from lethal challenge with influenza A virus. Mice 
immunized with this recombinant virus developed influenza A 
virus-specific 

cytotoxic activity but not neutralizing antibodies. Challenge with a 
lethal dose of influenza A virus demonstrated that the first deaths were 
delayed by 2 days, and the mortality rate was significantly reduced (p < 
0.05) in Vac-lO-immunized mice compared with mice immunized with control 
vaccinia virus. These results suggest that immunization with a single 
subtype-crossreactive CTL epitope on NSl can induce 
protective immunity against lethal influenza A virus infection. 
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TI The distinctive features of influenza virus infection 

of dendritic cells. 
SO IMMUNOBIOLOGY, (1998 Mar) 198 (5) 552-67. 

Journal code: GH3. ISSN: 0171-2985. 
AU Bender A; Albert M; Reddy A; Feldman M; Sauter B; Kaplan G; Hellman W; 

Bhardwaj N 

AB CD8+ cytolytic T lymphocytes (CTLs) are considered to be 
critical mediators for resistance to influenza virus 
infection. We have previously demonstrated that dendritic cells are 

potent 

antigen presenting cells in the development of anti-influenza CTLs 
. Here we identify distinctive features of the interaction of 
influenza virus with dendritic cells. Exposure of 
dendritic cells to influenza virus at MOIs of 2-4:1 

leads to > 90% infection, as manifested by the expression of the viral 
proteins HA and NSl. The infection is non-toxic as viral protein 
expression is sustained for > 2 days with retention of viability, but 



little infectious virus is produced. Substantial induction of the 
anti-viral cytokine IFN-alpha also occurs. Influenza infection of 

macrophages also results in viral protein expression in a majority of 
colls, and synthesis of IFM-alpha. In contrast to dendritic jcllo, 
macrophages display evidence of apoptosis within 10-12 hours, and the 
majority of cells die within 24-36 hours. During this interval 
macrophages 

synthesize > 10-fold higher levels of virus than dendritic cells. 
Infected 

dendritic cells but not macrophages, can induce substantial CTL 
responses from purified blood CD8+ T cells in the absence of exogenous 
cytokines such as IL-2. Low levels of infection (MOIs of 0.02) are 
sufficient to generate potent CTL responses. Influenza 
virus expressing non-cleaved HA does not elicit CTLs 

indicating that virus must access the cytoplasm of dendritic cells to 
utilize traditional class I processing pathways. These observations 
indicate that DCs are distinct in their handling of influenza 
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AU YAMADA A; ZIESE M R; YOUNG J F; YAMADA Y K; ENNIS F A 
AB The abilities of various polypeptides of A/PR/8/34 (HlNl) virus, 

constructed by recombinant DNA techniques, to induce influenza 

virus-specific secondary cytotoxic T lymphocyte (CTL) 

responses was tested. A hybrid protein (cl3 protein), consisting of the 
1st 81 amino acids of viral nonstructural protein (NSl) and the 
HA2 subunit of viral hemagglutinin (HA), induced H-2-restricted, 
influenza virus subtype-specific secondary CTL 

in vitro, although other peptides did not. Using a recombinant virus, the 
viral determinant responsible for recognition was mapped to the HA2 
portion of cl3 protein. Immunization of mice with cl3 protein induced the 
generation of memory CTL in vivo. The CTL precursor 
frequencies of A/PR/8/34 virus- and cl3 protein-immune mice were 
estimated 

as 1 in 8047 and 50,312, respectively. The cl3 protein apparently primed 
recipient mice, even though the level of precursor frequency was below 
that observed in virus-immune mice. 
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SO VIRAL IMMUNOL, (1989) 2 (3), 163-174. 
CODEN: VIIMET. ISSN: 0882-8245. 

AU KUWANO K; BRACIALE T J; ENNIS F A 

AB A cross-reactive cytotoxic T lymphoctye clone was produced by stimulation 
with a hybrid protein that contained a portion of the NSl and 
the HA2 subunit of A/PR/8/34 (HlNl) virus. Transfer of this clone clears 
virus from the lungs of mice challenged with HI or H2 viruses. In these 
experiments we define the location of the protective CTL epitope 
to the transmembrane portion of the influenza A virus hemagglutinin which 
IS well-conserved on HI and H2 subtype viruses. The HI and H2 
cross-reactive CTL clone recognized a synthetic peptide of 23 
amino acids (anchor peptide) corresponding to the transmembrane domain of 
the A/PR/8 (HI) HA as well as the comparable anchor peptide of the A/ JAP 
(H2) HA. The anchor peptide of the A/PR/8 HA competed against the anchor 
peptide of A/ JAP HA in cold target inhibition tests. These results 
indicate that the epitope recognized by the cross-reactive CTL 
IS located on the transmembrane region of both A/PR/8 HA and A/JAP HA We 
prepared synthetic peptides to define the epitope within the 

transmembrane 

region of A/PR/8 which is recognized by a crossreactive CTL 

clone. The results indicate that residues 518-528 in the transmembrane 

region of A/PR/8 HA contain the cross-reactive CTL epitope 
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TI CROSS-REACTIVE PROTECTION AGAINST INFLUENZA A VIRUS INFECTIONS BY AN 

NSl-SPECIFIC CTL CLONE. 
SO VIROLOGY, (1990) 178 (1), 174-179. 

CODEN: VIRLAX. ISSN: 0042-6822. 
AU KUWANO K; TAMURA M; ENNIS F A 

AB An influenza A subtype cross-reactive CTL clone (A-11) was 

established following stimulation of A/PR/8 virus-immune spleen cells of 
Balb/C (H-2d) mice. This T cell clone lysed target cells infected with 
influenza viruses of the HI, H2, or H3 subtypes, and 
recognizes a conserved epitope on the NSl protein. The clone is 
restricted by the H-2Ld allele. Adoptive transfer of A-11 significantly 
reduced virus titers in the lungs of mice infected with influenza A 
viruses of the HI, H2, or H3 subtypes. These results suggest that the 
conserved epitope on NSl which is recognized by A-11 may be a 
useful component to consider for inclusion in experimental cross-reactiv< 
influenza vaccines. 
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NSl-SPECIFIC CTL CLONE. 
SO VIROLOGY, (1990) 178 (1), 174-179. 

CODEN: VIRLAX. ISSN: 0042-6822. 
AU KUWANO K; TAMURA M; ENNIS F A 

AB An influenza A subtype cross-reactive CTL clone (A-11) was 

established following stimulation of A/PR/8 virus-immune spleen cells o 
Balb/C (H-2d) mice. This T cell clone lysed target cells infected with 
influenza viruses of the HI, H2, or H3 subtypes, and 
recognizes a conserved epitope on the NSl protein. The clone is 
restricted by the H-2Ld allele. Adoptive transfer of A-11 significantly 
reduced virus titers in the lungs of mice infected with influenza A 
viruses of the HI, H2, or H3 subtypes. These results suggest that the 
conserved epitope on NSl which is recognized by A-11 may be a 
useful component to consider for inclusion in experimental cross-reacti 
inf luen 
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TI INDUCTION OF PROTECTIVE CLASS I MHC-RESTRICTED CTL IN MICE BY A 
RECOMBINANT INFLUENZA VACCINE IN ALUMINIUM HYDROXIDE ADJUVANT 

SO VACCINE, (1992) 10 (5), 309-318. 
CODEN: VACCDE. ISSN: 0264-410X. 

AU DILLON S B; DEMUTH S G; SCHNEIDER M A; WESTON C B; JONES C S; YOUNG J F- 
SCOTT M; BHATNAGHAR P K; LOCASTRO S; HANNA N 

AB Induction of class I MHC-restricted cytotoxic T lymphocyte (CTL) 

responses by soluble proteins or peptides requires complex adjuvants or 
carrier systems which are not licensed for use with human vaccines The 
data presented in this report show that vaccination with a hiahlv 

purified ^ ^ 

recombinant influenza protein antigen in aluminium hydroxide adjuvant, 

the 

only adjuvant currently licensed for clinical use, elicited class I 
restricted CTL and protection from lethal challenge with HlNl 
and H2N2 viruses. The antigen (D protein, SK&F 106160) is produced by 
expression of HlNl influenza virus-derived cDNA 

(strain A/PR/8/34) in Escherichia coli, and is composed of the first 81 
N-termmal amino acids (aa) of the non-structural protein 1 (NSl 
) fused via a nine nucleotide non-viral linker sequence to the 157 
C-terminal aa of the haemagglutinin 2 subunit (HA2). Previous work by 
Kuwano et all demonstrated that in vitro stimulation of spleen cells from 
influenza virus-primed mice, with a partially purified 
preparation of the D protein, selected for CD8+ CTL clones which 
facilitated lung clearance of HlNl and H2N2 viruses. In the current 
study, 

these results were extended by studying the responses of mice actively 
immunized with highly purified D protein in the presence or absence of 
adjuvants. Vaccination of CB6F1 (H-2d . times . b) mice with D protein in 
aluminium hydroxide or Freund's complete adjuvant generated HlNl 
cross-reactive, H-2d-restricted, CD8+ CTL directed against an 
immunodominant HA2 epitope (aa 189-199). D protein without adjuvant did 
not elicit CTL, regardless of the route of injection. However, 
long-lived (> 6 months) splenic memory CTL were elicited by 
boosting mice intraperitoneally (i.p.) with the D protein in the absence 
of adjuvant. In mice injected subcutaneously with D protein in aluminium 
hydroxide at weeks 0 and 3, survival was increased relative to controls 

up 

to 16 weeks beyond the second vaccination, after which time additional 
boosting was required for protection. Studies in H-2b and H-2k mice 
vaccinated with the D protein showed that induction of CD4+ T-cell or 
antibody responses, in the absence of CD8+ CTL, did not 
correlate with protection. Passive transfer of immune sera from CB6F1 

mice 

was also not protective. This prototype HlNl recombinant subunit vaccine 
m aluminium adjuvant should directly address the feasibility of 
achieving 



a protective cell-mediated immune response in human influenza. 
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" Sr^Jotelf ^ Kk-restricted cytotoxic T cell epitope in the 

ws>a protein of influenza virus using an MHC 

allele-specific motif. 
SO VIROLOGY, (1993 Mar) 193 (1) 289-95. 

Journal code: XEA. ISSN: 0042-6822. 
AU Cossins J; Gould K G; Smith M; Driscoll P; Brownlee G G 
AB The nonstructural protein NSl of influenza A/PR/8/34 virus has 

previously been reported to be recognized by murine Kk-restricted 

cytotoxic T lymphocytes (CTL) , although the sequence of the 
publisheS°^^ defined. A Kk-specific motif has previously been 

and consists of a glutamic acid or (less frequently) an aspartic acid at 
position 2 and an isoleucine at the carboxyl terminus of a peptide eigh^ 
or nine residues long. This motif was used here to predict ?he sequence 

the NSl epitope, which was defined as a nonapeptide 

corresponding to amino acid residues 152-160, sequence EEGAIVGEI. This is 
the first CTL epitope to be defined within the NSl 

fo°^hr^f influenza A virus. A model of how this epitope could bind 

to the Kk molecule was produced by homology modelling from an X-rav 
crystal structure of a human HLA/peptide complex. 
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" orsnf?^''^ cross-reactive epitope on the nonstructural protein NSl 
of influenza A virus. v^^-cj-n «ox 
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Journal code: ADO. ISSN: 0882-8245 
AU Saikh K U; Tamura M; Kuwano K; Dai^L C; West K; Ennis F A 
AB We reported previously that adoptive immunization with an influenza A 
virus NSl-specific H-2Ld-restricted, cross-reactive, CTL ^""-"^^""^ ^ 
clone A-11 established by stimulation with A/PR/8/34 virus (HlNl) reduced 

7;a74-^79 ?99o/V' challenged with virus in vivo (Virology 
trl: ■ "^"-"^ a set of recombinant vaccinia virus constructs 

containing truncated portions of the NS gene we have localized this 
cross-protective CTL epitope to the N-terminal region of tJe 
rn«/^Sr^^"- °^ i= ^<=tive in inducing 

in VIVO because virus-stimulated BALB/c immune spleen 
SsJ protein ' recognized the N-terminal region of the 
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TI Definition of a human T cell epitope from influenza A non-structural 
protein 1 using HLA-A2 . 1 transgenic mice. 
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AB Previous results from this laboratory demonstrated that the dominant 
influenza A epitope recognized by HLA-A2 . 1-restricted cytotoxic T 
lymphocytes (CTL) from HLA-A2 . 1 transgenic mice was the matrix 
protein 1 (Ml) peptide epitope that is immunodominant in human CTL 
responses. However, analysis of a large number of CTL lines 
revealed a subset of influenza A/PR/8 /34-specif ic murine CTL 
that recognized an HLA-A2 . 1-restricted epitope distinct from Ml. Using 
recombinant vaccinia viruses encoding different influenza gene segments, 
the epitope recognized by these CTL was shown to be derived from 
A/PR/8 non-structural protein 1 (NSl) . Because these CTL 
did not recognize targets infected with the A/Alaska/6/77 strain of 
influenza, candidate peptide epitopes were synthesized based on sequences 
that included an HLA-A2 . 1-specif ic binding motif, and that differed 
between A/PR/8 and A/Alaska. All of these CTL recognized a 
nonamer and a decamer peptide which contained a common eight amino acid 
sequence and two distinct sets of binding motif residues. However, the 
nonamer peptide was able to sensitize CTL for half-maximal lysis 
at 80- to 2500-fold lower doses than either the octamer or decamer. The 
homologous peptide derived from A/Alaska NSl contained 
conservative amino acid changes at positions 4 and 8, and was not 
recognized at any tested concentration, although it bound with higher 
affinity to HLA-A2 . 1 than the peptide from A/PR/8. The A/PR/8 NSl 
nonamer epitope was also recognized by human influenza A-specific 
CTL derived from two individuals. These results substantiate the 
general utility of HLA class I transgenic mice for the identification of 
human CTL epitopes for other pathogens. 
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AB The invention relates to a fusion protein of a peptide directing cell 
import or export and an antigen suitable for immunizing an individual 
against a disease, together with a DNA that codes for said protein. The 
invention also relates to the use of both the protein and DNA for 
immunizing an individual against diseases, in particular against 
infection-induced auto-immune and tumor diseases. The gene for a fusion 
protein of the transport sequence of the VP22 protein of HSV-1 and the E7 
protein of human papilloma virus 16 was 

constructed and expressed in bacterial ceils using the com. expression 
vector pET28a(+). Expression of the gene in mice using the vector 
pcDNA3 . 1 is demonstrated. Mice vaccinated with the vector mounted a 
cytotoxic T-cell response to the E7 protein. 
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(HPV-Ll protein) which has been intentionally modified to remove 
type-specific epitope (s) causing prodn. of neutralizing antibodies. The 
invention also includes an oligo- or polynucleotide coding for said 
carrier, vaccines comprising said carrier or said oligo- or 
polynucleotide, as well as methods of using the carrier or the oligo- or 
polynucleotide in vaccination against infections of human papillomavirus, 
or against development of consequences of such an infection, or against 
development of certain cancers. 
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AB The present invention provides a compn . comprising a semi-allogeneic 

hybrid fusion cell and an immunogenic peptide. In particular, isolated 
peptides of HIV (Human Immunodeficiency Virus), HTLV-1, Hepatitis B 

virus. 

Hepatitis C virus, rubeola virus, influenza A virus and Hijman 
Papilloma Virus are provided in the compns . of the 

present invention. Moreover, isolated cancer-specific peptides specific 
to a cancer, for example, B cell lymphoma, T cell lymphoma, myeloma, 
leukemia, breast cancer, pancreatic cancer, colon cancer, lung cancer, 
renal cancer, liver cancer, prostate cancer, melanoma and cervical cancer 
are provided in the compns. of the present invention. Moreover, the 
present invention provides a method of treating a subject infected by one 
or more of HIV, HTLV-1, Hepatitis B virus. Hepatitis C virus, rubeola 
virus, influenza A virus and Human Papilloma 

Virus, comprising administering a compn. comprising an effective 
amt . of a hybrid fusion cell and an effective amt . of an isolated 
immunogenic peptide of the virus in a pharmaceutically acceptable 
carrier. 

Further, the present invention provides a method of treating cancer in a 
subject with one or more of B cell lymphoma, T cell lymphoma, myeloma, 
leukemia, breast cancer, pancreatic cancer, colon cancer, lung cancer, 
renal cancer, liver cancer, prostate cancer, melanoma and cervical 
cancer, 

comprising administering a compn. comprising an effective amt. of a 
hybrid 

fusion ceil and an effective amt. of an isolated immunogenic peptide of 
the cancer in a pharmaceutically acceptable carrier. 
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AB A review with 33 refs. Cancer is a multistep process with the clin. . 

invasive tumor being the final stage in a long saga of cellular genetic 
events. Invasive cancer of the cervix is preceded by histol. distinct 
intraepithelial lesions (CINs) . These precursor lesions are closely 
assocd. with HPV infection. Until now, more than 80 types of HPV were 
identified and sequenced. Among them, HPV types 16, 18, and other 
high-risk types such as HPV 31, 33, 39, 45, 51, 56, 58 and 59 are closely 



involved in the development of CINs and cervical cancer. Oncoproteins E6 
and E7 of high-risk' HPVs such as 16 and 18 bind directly to p53 and Rb 
proteins, resp. and block their anti-oncogenic function, allowing the 
uncontrolled growth of the HPV infected cells. The recent research has 
shown that telomerase activation by E6 and inactivation of Rb/pl6 pathway 
by E7 are essential for immortalization of epithelial cells. HPV 
infection is the major risk factor for cervical neoplasia, although the 
full cell transformation requires the addnl . genetic changes on the 
target 

cells including activation of oncogenes, and/or inactivation of 
anti-oncogenes and mismatched DNA repair genes. Prevention of HPV 
infection is the first step protection from cervical cancer. HPV is 
sexually transmitted in ordinary life and is detected around 10% of 
normal 

females. Many epidemiol . studies have shown a strong assocn. of high 

risk 

HPV types with high-grade CIN. The CINs integrated in host DNA with 
high-risk HPVs genomes mostly likely progress toward upper stage in 
oncogenesis. Therefore, high-grade CIN or even low-grade CIN with 
high-risk HPV should be aggressively treated by a surgical technique. 

Pap 

smear test has been utilized in gynecol. field as a cancer screening test 
for many years with fruitful results, Addnl. application of HPV test 
using a conventional typing method with high sensitivity/specificity in 
practical medicine may reduce the cancer-death more and also reduce the 
cost. The development of successful HPV-specific vaccines may 
offer an attractive alternative to existing screening and treatment 
programs for cervical cancer in near future. 



TI H;aman papilloma virus (HPV) and uterine 
cervical cancer 

SO Nippon Sanka Fujinka Gakkai Zasshi (2000), 52(8), 1292-1301 

CODEN: NISFAY; ISSN: 0300-9165 
AU Inoue, Masaki 

AB A review with 33 refs. Cancer is a multistep process with the clin. 
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events. Invasive cancer of the cervix is preceded by histol. distinct 
intraepithelial lesions (CINs) . These precursor lesions are closely 
assocd. with HPV infection. Until now, more than 80 types of HPV were 
identified and sequenced. Among them, HPV types 16, 18, and other 
high-risk types such as HPV 31, 33, 39, 45, 51, 56, 58 and 59 are closely 
involved in the development of CINs and cervical cancer. Oncoproteins E6 
and E7 of high-risk HPVs such as 16 and 18 bind directly to p53 and Rb 
proteins, resp. and block their anti-oncogenic function, allowing the 
uncontrolled growth of the HPV infected cells. The recent research has 
shown that telomerase activation by E6 and inactivation of Rb/pl6 pathway 
by E7 are essential for immortalization of epithelial cells. HPV 
infection is the" major risk factor for cervical neoplasia, although the 
full cell transformation requires the addnl. genetic changes on the 

target 

cells including activation of oncogenes, and/or inactivation of 
anti-oncogenes and mismatched DNA repair genes. Prevention of HPV 
infection is the first step protection from cervical cancer. HPV is 
sexually transmitted in ordinary life and is detected around 10% of 
normal 

females. Many epidemiol. studies have shown a strong assocn. of high 

risk 

HPV types with high-grade CIN. The CINs integrated in host DNA with 
higH-risk HPVs genomes mostly likely progress toward upper stage in 
oncogenesis. Therefore, high-grade CIN or even low-grade , CIN with 
high-risk HPV should be aggressively treated by a surgical technique. 

Pap 

smear test has been utilized in gynecol. field as a cancer screening test 
for many years with fruitful results. Addnl. application of HPV test 
using a conventional typing method with high sensitivity/specificity in 
practical medicine may reduce the cancer-death more and also reduce the 
cost. The development of successful HPV-specific vaccines may 
offer an attractive alternative to existing screening and treatment 
programs for cervical cancer in near, future. 
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TI Papillomavirus LI 
medicament 

for preventing or treating papilloma virus-specific tumors 
SO PCT Int. Appl., 36 pp. 

CODEN: PIXXD2 
IN Burger, Alexander; Hallek, Michael 

AB A medicament is provided for preventing or treating human 
papilloma virus (HPV) -specif ic tumors which contains at 

least one fusion protein and optional suitable additives and/or auxiliary 
agents. The fusion protein is comprised of at least one LI protein of 



one 



or more papilloma viruses and at least one E-protein of one or more 
papilloma viruses, whereby the fusion protein does not contain any 
papilloma virus nonspecific epitopes. 
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DOCUMENT TYPE: Journal 
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TI Construction of recombinant adenovirus vector of hximan 
papilloma virus HPV16L1-E7C 

SO Shandong Yike Daxue Xuebao (1999), 37(1), 1-5 
CODEN: SYXBEE; ISSN: 1000-0496 

AU Wang, Yun; Yu, Xiuping; Bian, Jifeng; Zhao, Weiming; Dong, Jiede; Jia, 
Jihui; Zhou, Yabin; Luan, Yi; Qi, Mei; Chen, Huabo 

AB The entire HPV16L-1 gene and C-terminal HPV16E7 gene were amplified from 
wild type HPV16 plasmid using PCR method. E7C gene and LI gene are 
inserted into the pGEM-T easy vector after using T-A cloning of 
PCR-products . Hind III and digested pTAE7C with restriction endonuclease 
BamH I, Cla I, E7C and LI gene were inserted into the poiycloning site of 
clone vector pBlueScriptsk-in which E7C and LI gene and fused after 
digested pTALl with restriction endonuclease Bgl II. L1-E7C gene was 
released and inserted into adenovirus vector pCA14, a recombinant 
adenovirus expressing vector was generated using Hind III and Xho I in 
poiycloning site of recombinant vector pBluesCriptsk . 
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AB The invention provides immunogenic peptides from the HPV type 16 E7 

protein that comprise overlapping class I restricted T cell epitopes. 

Also disclosed are methods of administering DNA mols. encoding these 

peptides to a host mammal. 
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Vaccines containing LI capsomere fusion proteins for prevention 
and treatment of human papillomavirus infection 
PCT Int. Appl., 4 8 pp. 
CODEN: PIXXD2 

Gissmann, Lutz; Muller, Martin 

The invention provides vaccine formulations comprising chimeric 
human papilloma virus capsomeres and methods 

for prodn. and purifn. of said capsomeres. According to the present 
invention, vaccine formulations comprise either: (i) a first 
protein that is an intact viral protein expressed as a fusion protein 
comprised in part of amino acid residues from a second protein; (ii) a 
truncated viral protein; (iii) a truncated viral protein expressed as a 
fusion protein comprised in part of amino acid residues from a second 
protein, or (iv) some combination of the three types of proteins. The 
invention also provides therapeutic methods for treating patients 
infected 

with HPV as well as prophylactic methods for preventing HPV infection in 

a 

susceptible individual , 
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Induction of HPV16 capsid protein-specific human T cell responses by 
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Rudolf, Michael P.; Nieland, John D.; DaSilva, Diane M 
P.; Mueller, Martin; Greenstone, Heather L.; Schiller, 
Martin 

It was postulated that upon binding to a cell surface receptor, papilloma 
virus-like particles (VLPs) gain entry into the cytosol of infected cells 
and the capsid proteins LI and L2 can be processed in the MHC class I 
presentation pathway. Vaccination of mice with human 
papilloma virus-like particles consisting of capsid 
proteins LI and L2 induced a CD8-mediated and perforin dependent 
protective immune response against a tumor challenge with, hiaman 
papilloma virus transformed tumor' cells, which express 
only minute amts. of LI protein. The authors show that HPV16 capsid 
proteins stimulate a MHC class I restricted CTL response with human 
peripheral blood lymphocytes (PBL) in vitro. The vigorous response was 
specific for VLP-infected target cells and was MHC class I restricted. 
The authors show the presence of at least 1 HLA-A*0201 restricted CTL 
epitope within the HPV-16 capsid proteins by a VLP- ' infected' HLA-A*0201 
transfected human cell line as target cells. These results demonstrated 
that VLPs can induce a HPV16 capsid protein-specific immune response in 
humans, allowing the monitoring of immune responses induced by 
vaccines based on chimeric VLPs carrying addnl . immunogenic 
peptides or proteins in therapeutical applications in human patients. 
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Stable human papillomavirus (HPV) capsomeres of the LI capsid protein 
pentamer presenting at least one virus-neutralizing conformational 
epitope 

of a native HPV LI protein and that are substantially incapable of 
assembly into virus-like particles are described. These capsomeres, 
because of their smaller size, and immunogenic properties are well suited 
for use in HPV vaccines and as diagnostic agents. Moreover, 
because of their smaller size (relative to VLPs), these stable capsomeres 
may be easily purified and should result in HPV vaccines of 
greater homogeneity. Human papillomavirus 11 virus-like particles were 
manufd. using a baculovirus expression system. Incorporation of the LI 
protein into the capsid involved the formation of very stable disulfide 
bridges. Prolonged exposure of virus-like particles to high concns . of 
reducing agents led to the formation of a homogeneous population of 
capsomeres, whereas treatment with carbonate (pH 9.6) led to the 
breakdown 



of the capsid into poorly organized structures. The capsomeres retained 
cross reactivity with a no. of monoclonal antibodies. Inoculation of 
rabbits with the capsomeres led to the development of a strong 
HPV-ll-specif ic response. 
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AB The gene for the major capsid protein L of a hximan 

papilloma virus obtained from a wart is described. The 

gene and the protein can be used in the diagnosis, prophylaxis, and 

treatment of papillomavirus infection (no data) . The virus was 

identified 

in wart biopsies by hybridization with a probe derived from human 
papillomavirus 5C. 
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AB The invention relates to a vaccine compn. comprising an antigen 

and an adjuvant compn. for treating infections or cancer. The adjuvant 
compn. comprises alum, an Immunol, active saponin fraction (e.g. QS21) 
assocd. with liposome contg. a phospholipid and a sterol (e.g. 
cholesterol), and 3-de-O-acylated monophosphoryl lipid A. The antigen i 
derived from human immunodeficiency virus, feline immunodeficiency virus 
varicella zoster virus, herpes simplex virus type 1 and 2, human 
cytomegalovirus, hepatitis A, B, C or E, respiratory syncytial virus, 
human papilloma virus, influenza virus, Hib, 

meningitis virus. Salmonella, Neisseria, Borrelia, Chlamydia, Bordetella 
Plasmodium, Toxoplasma, or cancer. 
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PUBLISHER: Oxford University Press 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

TI In vitro gene transfer using human papillomavirus-like particles 
SO Nucleic Acids Res. (1998), 26(5), 1317-1323 

CODEN: NARHAD; ISSN: 0305-1048 
AU Touze, Antoine; Coursaget, Pierre 

AB Recombinant papillomavirus-like particles have recently been shown to be 
highly effective for the prevention of papillomavirus infections and 
assocd. tumors, and a virus-like particle-based vaccine against 
the most prevalent HPV causing genital infection in humans will be 
developed in the near future. Another use of these virus-like particles 
may lie in gene therapy and DNA immunization. We report here that 
human papilloma-virus-like particles composed 

of the major capsid protein (LI) of HPV-16 are able to package unrelated 
plasmid DNA in vitro and then to deliver this foreign DNA to eukaryotic 
cells with the subsequent expression of the encoded gene. The results 
indicate higher gene transfer than with DNA alone or with liposome. 
Virus-like particles are a very promising vehicle for delivering genetic 
material into target cells. Moreover, the prepn. of the gene transfer 
vehicle is relatively easy. 
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INFO.: WO 1996-GB1816 19960729 

Antigenic peptides of human papillomaviruses for control of infection and 
the preparation of fusion proteins containing them 
SO PCT Int. Appl., 4 7 pp. 
CODEN: PIXXD2 

IN Whittle, Nigel Richard; Carmichael, Jeremy Paddon; Connor, Stephen 
Edward; 

Thompson, Henry Stephen Grammer; Wilson, Mark Jonathan 
AB Fusion proteins and aggregates of peptides contg. human 

papillomavirus-derived antigens that can be used as antigens in 
vaccines against human papillomaviruses are described. An example 
of such a fusion protein is one contg. domains of human papillomavirus 
proteins L2 and E7 . Expression constructs for the manuf. of these 
proteins in Escherichia coli are described. The LI, L2 and E7 genes of 
human papillomavirus 6 (HPV6) were cloned and a chimeric gene for an 



L2-E7 



fusion protein constructed in a pET vector by std. methods. T-rich 
regions were modified to prevent premature modification. The fusion 
protein was solubilized from inclusion bodies and shown to be immunogenic 
in mice. In healthy adult male humans, a strong immune response was 
mounted to HPV6 upon inoculation with the protein at 3, 30, or 300 .mu.g 
at 0, If and 28 days. In some cases, regression of long-established 
plantar warts could be seen 14 days after vaccination with 3 .mu.g of the 
fusion protein. 
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AUTHOR(S): Toes, Rene E. M.; Hoeben, Rob C. ; van der Voort, 

Ellen 

I. H.; Ressing, Maaike E.; van der Eb, Alex J.; 

Melief, Cornells J. M. ; Offringa, Rienk 
CORPORATE SOURCE: Department Immunohematology Block Bank, University 

Hospital Leiden, Leiden, 2300 RC, Neth. 
SOURCE: Proc. Natl. Acad. Sci. U. S. A. (1997), 94(26), 

14660-14665 
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TI Protective antitumor immunity induced by vaccination with recombinant 
adenoviruses encoding multiple tumor-associated cytotoxic T lymphocyte 
epitopes in a string-of-beads fashion 

SO Proc. Natl. Acad. Sci. U. S. A. (1997), 94(26), 14660-14665 
CODEN: PNASA6; ISSN: 0027-8424 

AU Toes, Rene E. M. ; Hoeben, Rob C; van der Voort, Ellen I. H.; Ressing, 
Maaike E.; van der Eb, Alex J.; Melief, Cornells J. M. ; Offringa, Rienk 

AB Vaccines harboring genes that encode functional oncoproteins are 

intrinsically hazardous, as their application may lead to introduction of 
these genes into normal cells and thereby to tumorigenesis . Oncoproteins 
are esp. attractive targets for immunotherapy of cancer, as their 
expression is generally required for tumor growth, making the rise of 
tumor variants lacking these antigens unlikely. Using murine tumor 
models, the authors investigated the efficacy of poly-epitope recombinant 
adenovirus (rAd) vaccines, which encode only the immunogenic T 
cell epitopes derived from several oncogenes, for the induction of 
protective anti-tumor immunity. The authors chose to employ rAd, as 

these 

are safe vectors that do not induce the side effects assocd. with, for 
example, vaccinia virus vaccines. A single poly-epitope rAd was 
shown to give rise to presentation of both H-2 and human leukocyte 
antigen-restricted cytotoxic T lymphocyte (CTL) epitopes. Moreover, 
vaccination with a rAd encoding H-2-restricted CTL epitopes, derived from 
human adenovirus type 5 early region 1 and human 
papilloma virus type 16-induced tumors, elicited strong 
tumor-reactive CTL and protected the vaccinated animals against an 
otherwise lethal challenge with either of these tumors. The protection 
induced was superior compared with that obtained by vaccination with 
irradiated tumor cells. Thus, vaccination with poly-epitope rAd is a 
powerful approach for the induction of protective anti-tumor immunity 

that 

allows simultaneous immunization against multiple tumor-assocd. T cell 
epitopes, restricted by various major histocompatibility complex 
haplotypes . 
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WO 1997-NL229 W 19970428 
Methods for selecting and producing T cell peptide epitopes and 
vaccines incorporating said selected epitopes 
PCT Int. Appl., 108 pp. 
CODEN: PIXXD2 

Van, Der Burg Sjoerd Henricus; Kast, Wybe Martin; Toes, Reinaldus 
Everardus Maria; Offringa, Rienk; Melief, Cornelius Johannes Maria 
The present invention relates to vaccines and methods for 
providing vaccines which elicit T ceil response by peptide T 
cell epitopes when administered to a mammal, in particular a human. 

vaccines find their application in many fields ranging from cancer 
treatments to treatments of prophylaxis of infectious diseases such as 
AIDS. The present invention provides novel methods for selecting the 
peptide sequences from an intact antigen which will lead to a proper (T 
cell) immune response upon administration in a suitable vehicle. The 
epitopes discussed were E6 and E7 proteins of human 
papilloma virus 16 and 18, gag and pol and env proteins 
of HIV, MAGE-2 and tyrosinase and Melan-A/MART-1 of human melanoma 
antigen, p21Ras and p53 human oncoproteins, human carcinoembryonic 
antigen, human epithelial cell adhesion mol . , human CD19, CD20, CD44, Ig. 



These 



heavy and light chain variable regions, etc.. Also discussed was 
vaccination with recombinant adenoviruses harboring several defined T 

cell 

epitopes in string-of-bead constructs. 
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DOCUMENT TYPE: Journal 
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TI Priming of cytotoxic T lymphocytes by five heat-aggregated antigens in 

vivo. Conditions, efficiency, and relation to antibody responses 
SO Eur. J. Immunol. (1997), 27(9), 2391-2399 

CODEN: EJIMAF; ISSN: 0014-2980 
AU Speidel, Katharina; Osen, Wolfram; Faath, Stefan; Hilgert, Ivan; Obst, 

Reinhard; Braspenning, Joris; Momburg, Frank; Hammerling, Gunter J. ; 

Rammensee, Hans Georg 
AB Mice were immunized i.p. with sol. or heat-denatured protein antigens 

[ovalbumin, .beta . -galactosidase, or recombinant E7 protein of 

human papilloma virus type 16 (HBV) ] . 

Heat-denatured ( 100 . degree . ) prepns . of these proteins were able to 
induce 

cytotoxic T lymphocytes (CTL) that recognize cells expressing the resp. 
genes, whereas native protein was either inefficient or required up to 
30-fold higher doses. If the heat-treated proteins were sepd. into 
aggregated and sol. fractions by ultracentrif ugation, only the aggregated 
fractions were able to induce specific CTL; this is probably because of 
the easier access to one of the major histocompatibility complex class I 
loading pathways for exogenous antigen. Addn. of the adjuvant A1(0H)3 
(alum) to aggregated proteins abolished their ability to induce CTL; 

thus, 

a condition leading to a strong antibody response appeared to inhibit CTL 
induction. Interestingly, immunization with heat-denatured ovalbumin 



plus 



CTL 



alum increased the IgM/IgGl ratio compared to immunization with native 
ovalbumin and alum. Immunization of B6 mice transgenic for an 
HLA-A2/H-2Kb hybrid gene with heat-denatured, recombinant HPV 16-E7 
protein induced Db-restricted CTL specific for the peptide 49-57 of E7, 
indicating that this epitope is immunodominant over any A2-restricted E7 
epitope in these mice. A whole influenza virus prepn. heated to 
100. degree, or even autoclaved was still able to induce virus-specific 



and BALB/c spleen cells heated to 100. degree, could still cross-prime 
minor H-specific CTL in B6 mice, although with lower efficiency than 

fresh 

spleen cells. Thus, aggregated proteins can be considered as components 
for future vaccines . 
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Novel methods of vaccination and vaccines therefore comprising a 
nucleic acid encoding a first epitope and a peptide containing a second 
epitope 

PCT Int. Appl. , 88 pp. 
CODEN: PIXXD2 
Craig, Roger Kingdon 

The invention relates to methods of and compns . for vaccinating a mammal 
against' a disease, wherein a mixt . is administered which includes (i) a 
nucleic acid which encodes a first epitope and (ii) a peptide contg. a 
second epitope such that both of the nucleic acid and the second epitope 
are taken up by and the nucleic acid is expressed in a professional 
antigen presenting cell of the mammal, and the first and second epitopes 
are processed in the cell such that an immune response is elicited in the 
mammal to the epitopes. Demonstrated was expression of human 
glucocerebrosidase gene and MHC class II Ea gene locus control region 
(LCR) in cells of monocyte-macrophage lineage in transgenic mice. 
Discussed includes generation of transgenic mice expressing antigenic 
protein under MHC II LCR control, where the antigenic protein is 
Influenza 

nucleoprotein; Influenza hemagglutinin; HIV-1 tat, rev, nef, or gag gene 
products; hepatitis B virus core, envelope, S, pre-s and pX gene 
proteins; 



hTiman papilloma virus El, E2, E7, E5 and E6 

proteins; melanoma-specific MAGE-1 antigen, tyrosinase, Her2/neu 
protooncogene, and connexin 37 protein; hepatitis C virus NS3 and NS4 
proteins . 
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TI Immunogenic properties of human papilloma 

virus type 16 (HPV-16) E5 polypeptide 
SO Biochem. Soc. Trans. (1997), 25(2), 281S 
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AU Gill, Dilbinder; Cason, John; Punchard, Neville 

AB HPV-16 is strongly assocd. with cervical carcinoma and many groups are 
working towards developing prophylactic and/or therapeutic 
vaccines to various HPV proteins. Since HPVs are difficult to 
propagate in vivo and in vitro models, a range of synthetic peptides 
corresponding to regions of HPV-16 E5 were constructed using solid-phase 
peptide synthesis. These peptides were used to investigate the 
immunogenicity of complete (aa 1-83} HPV-16 E5 open reading frame in 
female BALB/c mice with respect to its ability to induce specific 
antibodies . 
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sequenced, and expressed in Saccharomyces cerevisiae. To this end, 

cerevisiae MNN9 and PRBl mutants were prepd. 
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WO 1995-AU868 



19951220 



FR, GB, GR, IE, IT, LU, MC, NL, PT, SE 
CA 1995-2207741 19951220 
ZA 1995-10832 19951220 
AU 1996-43229 19951220 



EP 1995-941988 
GB, GR, IE, IT, LI, 



AU 
WO 



JP .1995-519365 
US 1997-860165 

1994- 157 

1995- AU868 



19951220 
LU, MC, 

19951220 
19970922 
19941220 
19951220 



NL, PT, 



TI 
SO 

IN 
Ian 
AB 



Variants of human papilloma virus antigens 
PCT Int. Appl. , 39 pp. 
CODEN: PIXXD2 

Edwards, Stirling John; Cox, John Cooper; Webb, Elizabeth Ann; Frazer, 



Variants of human papilloma virus (HPV) E6 
and E7 proteins able to elicit a humoral and/or cellular immune response 
against HPV in a host animal but not being cell-transforming in the host 
animal are disclosed, and are useful in treatment or prevention of 
diseases or conditions involving HPV. Demonstrated in examples were 
cloning and expression of E6/E7 fusion proteins, immunogenicity of 
E6/E7hh 

protein, and transformation studies of E6/E7 gene construct. 
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Lowy, Douglas R. ; Schiller, John T.; Greenstone, 
Heather 

United States Dept. of Health and Human Services, USA 

PCT Int. Appl. , 26 pp. 

CODEN: PIXXD2 

Patent 

English 



PATENT NO. 
WO 9611274 



KIND DATE 
Al 19960418 



APPLICATION NO. DATE 

WO 1995-US12914 19951006 





W: 


AL, 


AM, 


AT, AU, 


BB, BG, 


BR, 


BY, CA, CH, CN, 


CZ, 


DE, DK, 


EE, 


ES, 






EI, 


GB, 


GE, HU, 


IS, JP, 


KE, 
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LK, 
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SE, SG, 


SI, 


SK, 






TJ, 


TM 




















RW: 


; KE, 


MW, 
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IT, 
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CF, CG, CI, CM, 
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MR, 


NE, 






SN, 


TD, 


TG 
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561E 
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19970408 




US 1994-319467 




19941006 






AU 


953i 


3284 




Al 


19960502 




AU 1995-38284 




19951006 






EP 


7 8 9766 




Al 


19970820 




EP 1995-936278 




19951006 








R: 


AT, 


BE, 


CH, DE, 


DK, ES, 


FR, 


GB, GR, IE, IT, 


LI, 


LU, MC, 


NL, 


PT, 
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19980707 




JP 1995-512667 




19951006 






AU 


9944479 




Al 


19991028 




AU 1999-44479 




19990813 
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SE 



PRIORITY APPLN. INFO. 



US 1994-319467 
US 1992-941371 
US 1993-32869 
AU 1995-38284 
WO 1995-US12914 



A 19941006 
A2 19920903 
A2 19930316 
A3 19951006 
W 19951006 



TI Chimeric papillomavirus-like particles containing LI protein and L2 
fusion 

protein for use as vaccines 
SO PCT Int. Appl., 2 6 pp. 
CODEN: PIXXD2, 

IN Lowy, Douglas R. ; Schiller, John T.; Greenstone, Heather 

AB The present invention provides a papillomavirus-like particle, 

characterized as having conformational epitopes, comprising a 

papillomavirus LI product and a papillomavirus L2 fusion product; and. 

related synthetic DNA mols., host cells, methods and vaccines. 

Prepn. of fusion protein HPV16L2-HPV16E7 comprised of L2 and E7 proteins 

of human papilloma virus 16 or other 

combination such as BPVL2-HPV16E7 was shown. 
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1996:276488 CAPLUS 
124:340801 

Priming in vivo and quantification in vitro of class 

MHC-restricted cytotoxic T cells to human 
papilloma virus type 11 early 

proteins (E6 and E7) using immunostimulating 

(ISCOMs) 

Tarpey, Ian; Stacey, Simon N.; Mclndoe, Angus; 



D. Huw 

Division Life Sciences, King's College, London, W8 
7 AH, UK 

Vaccine (1996), 14(3), 230-236 
CODEN: VACCDE; ISSN: 0264-410X 
Journal 
English 

TI Priming in vivo and quantification in vitro of class I MHC-restricted 
cytotoxic T cells to human papilloma virus 

type 11 early proteins (E6 and E7) using immunostimulating complexes 
(ISCOMs) 

SO Vaccine (1996), 14(3), 230-236 
CODEN: VACCDE; ISSN: 0264-410X 
AU Tarpey, Ian; Stacey, Simon N,; Mclndoe, Angus; Davies, D. Huw 



AB Immunostimulating complexes (ISCOMs) efficiently deliver sol. antigen 
into 

both the cytosolic (endogenous) and endosomal (exogenous) pathways of 
antigen processing. Cytosolic delivery to antigen-presenting cells 
(APCs) 

may therefore be useful for the stimulation and assay of class I major 
histocompatibility complex (MHC) -restricted cytotoxic T lymphocytes (CTL) 
in vitro. In this study, mice were immunized with ISCOMs ■ contg . fusion 
proteins of the E6 or E7 early proteins of htiman 
papilloma virus type 11 (HPV 11) to elicit CTL. These 
CTL were then restimulated in vitro using APCs pulsed with the same 
ISCOMs, prior to cytotoxicity assay using syngeneic target cells infected 
with recombinant vaccinia viruses. In- this way, antigen-specific, 
MHC-restricted lysis by CD8+ cells was detected. However, this was 
dependent on the use of low d. splenocytes as APCs for restimulation in 
vitro. Limiting diln. analyses showed a direct correlation between the 
CTL responder frequency and the no. of times the animals were immunized 



m 



vivo. We conclude that in lieu of infectious virus, the use of ISCOMs to 
mediate antigen delivery to APCs in vitro can be used to quantitate CTL 
activity. This may have applications in monitoring vaccine 
efficacy, particularly to viruses such as HPV, which cannot be presently 
obtained as infectious virus in sufficient quantity for CTL propagation 
and assay. 
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SOURCE : 



DOCUMENT TYPE: 
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CB2 IQP, UK 

DNA Tumor Viruses (1995), 157-169. Editor(s): 
Barbanti-Brodano, Giuseppe; Bendinelli, Mauro; 
Friedman, Herman. Plenum: New York, N. Y. 
CODEN: 62TIA5 

Conference; General Review 
English 

TI Vaccines against human papillomaviruses and associated tumors 
SO DNA Tumor viruses (1995), 157-169. Editor(s): Barbanti-Brodano, 
Giuseppe; 

Bendinelli, Mauro; Friedman, Herman. Publisher: Plenum, New York, N. Y. 
CODEN: 62TIA5 
AU Crawford, Lionel 

AB A review with 25 refs. Discussed are: infection by human 
papillomaviruses 

(HPV) ; transformation and tumorigenesis; immune response to HPV 
infection; 

requirements for generation of cell-mediated immunity; prophylactic 
vaccines; therapeutic vaccines; delivery; validation of 
vaccine efficacy; and vaccine trials. 
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SOURCE: 



New York University, USA 

U.S., 20 pp. Cont .-in-part of U.S. Ser. No. 821,945, 

abandoned. 

CODEN: USXXAM 

Patent 

English 

2 



PATENT NO. 



KIND 



DATE 



APPLICATION NO. 



DATE 



US 5506271 
PRIORITY APPLN. INFO.: 



A 



19960409 



US 1993-103775 
US 1992-821945 



19930810 
19920116 



TI Method of treating papilloma virus infection using hypericin 
SO U.S., 20 pp. Cont . -in-part of U.S. Ser. No. 821,945, abandoned. 

CODEN: USXXAM 
IN Meruelo, Daniel; Lavie, Gad 

AB A method for treating a papilloma virus infection comprises topically 
administering hypericin which is effective to inhibit the replication, 
growth and/or the infectivity of the virus. The papilloma viruses 

include 

those capable of causing benign warts or a malignancy such as 
hiiman papilloma virus- 1 (HPV-1), HPV-2, HPV-6, 

HPV-11, HPV-16 and HPV-18. Vaccination with hypericin-inactivated virus, 
time course of hypericin-inactivated treatment for immunogenic virus, and 
comparison of virus-inactivating and immunogehicity-enhancing properties 
of hypericin and rose bengal are described, as is efficacy of hypericin 

in 

treatment of warts of a human subject. 
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vaccines for hiaman 
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Patent 
Japanese 
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PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



JP 1993-297378 
JP 1996-220327 
1993-297378 



19931102 
19931102 
19931102 



JP 07126289 A2 19950516 

JP 09188695 A2 19970722 

PRIORITY APPLN. INFO.: JP 
TI vaccines for human papilloma virus 

-induced uterine cervix cancer 
SO Jpn, Kokai Tokkyo Koho, 7 pp. 

CODEN : JKXXAF 
IN Nokihara, Seishi; Takiguchi, Masafumi 
AB Vaccines for human papilloma virus 

-induced uterine cervix cancer contain peptides selected form FPFDENGNPVY 

and 11 other peptides of hiaman papilloma virus 

origin. The peptides can be synthesized. The peptides bind to HLA-B35 
antigen to affect allorecognition of cancer cells by cytotoxic T cells. 
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DOCUMENT TYPE: 
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TI 



1994:602669 CAPLUS 
121:202669 

T cell epitopes in hviman papilloma 
virus proteins 

Sadovnikova, E.; Stauss, H. J. 

Tumour Immunology Group, Imperial Cancer Research 
Fund, London, WIP 8BT, UK 
Behring Inst. Mitt. (1994), 94, 87-93 
CODEN: BHIMA2; ISSN: 0301-0457 
Journal; General Review 
English 
human papilloma virus 



with several human 



T cell epitopes in 
proteins 

SO Behring Inst. Mitt. (1994), 94, 87-93 

CODEN: BHIMA2; ISSN: 0301-0457 
AU Sadovnikova, E.; Stauss, H. J. 

AB A review with 18 refs. Infection by HPV is assocd. 

diseases such as warts of the skin, condylomata of the genital track and 
carcinoma of the cervix. Although there is strong evidence for immune 
control of HPV types causing warts and condylomata, it is currently 
unclear whether patients infected with transforming HPV types can mount 
efficient T cell responses. Despite the apparent low immunogenicity of 
transforming HPV types, several Th and CTL epitopes have been identified 
in proteins derived from HPV16. This transforming virus is most 
frequently present in women with CIN and cervical carcinoma and knowledge 
of T cell recognizable proteins may eventually lead to the design of 
immune-stimulating anti-HPV16 vaccines 
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epitope-containing peptide protects against a tumor 
induced by human papillomavirus type 16-transf ormed 
cells 

AUTHOR(S): Feltkamp, Mariet C. W. ; Smits, Henk L.; Vierboom, 

Michel P. M.; Minnaar, Rene P.; de Jongh, Barteld M.; 

Drijfhout, Jan Wouter; ter Schegget, Jan; Melief, 

Cornells J. M.; Kast, W. Martin 
CORPORATE SOURCE:. Dep. Immunohematol . Blood Bank, Univ. Hosp. Leiden, 

Leiden, 2300 RC, Neth. 
SOURCE: Eur. J. Immunol. (1993), 23(9), 2242-9 

CODEN: EJIMAF; ISSN: 0014-2980 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

TI Vaccination with cytotoxic T lymphocyte epitope-containing peptide 

protects against a tumor induced by human papillomavirus type 

16-transf ormed cells 
SO Eur. J. Immunol. (1993), 23(9), 2242-9 

CODEN: EJIMAF; ISSN: 0014-2980 
AU Feltkamp, Mariet C. W.; Smits, Henk L.; Vierboom, Michel P. M.; Minnaar, 

Rene P.; de Jongh, Barteld M. ; Drijfhout, Jan Wouter; ter Schegget, Jan; 

Melief, Cornells J. M.; Kast, W. Martin 
AB Cytotoxic T lymphocyte (CTL) peptide epitopes can be used for 
immunization 

of mice against lethal virus infection. To study whether this approach 
can be successful against virus-induced tumors the authors generated a B6 
(H-2b) tumorigenic cell line transformed by human papillomavirus (HPV) . 
This virus is detected in over 90% of all human cervical cancers. To 
identify vaccine candidates, the authors generated a set of 24 0 
overlapping peptides derived from the HPV type 16 (HPV16) oncogenes E6 

and 

E7. These peptides were tested for their ability to bind H-2Kb and H-2Db 
MHC class I mols. Binding peptides were compared with the presently 

known 

peptide-binding motifs for H-2Kb and H-2Db and the predictive value of 
these motifs is discussed. The high-affinity H-2Db-binding peptide and 
putative CTL epitope E7 4 9-57 (RAHYNIVTF) was used in vaccination studies 
against HPV 16-transf ormed tumor cells. Immunization with peptide E7 
4 9-57 rendered mice insensitive to a subsequent challenge with HPV 
16-transf ormed tumor cells in vivo, and induced a CTL response which 

lysed 

the tumor cells in vitro. 
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Journal 
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Vaccination with cytotoxic T lymphocyte epitope-containing peptide 
protects against a tumor induced by human papillomavirus type 
16-transf ormed cells 

Eur. J. Immunol. (1993), 23(9), 2242-9 
CODEN: EJIMAF; ISSN: 0014-2980 

Feltkamp, Mariet C. W.; Smits, Henk L,; Vierboom, Michel P. M. ; Minnaar, 
Rene P.; de Jongh, Barteld M.; Drijfhout, Jan Wouter; ter Schegget, Jan; 
Melief, Cornells J. M.; Kast, W. Martin 

Cytotoxic T lymphocyte (CTL) peptide epitopes can be used for 
immunization 

of mice against lethal virus infection. To study whether this approach 
can be successful against virus-induced tumors the authors generated a B6 
(H-2b) tumorigenic cell line transformed by human papillomavirus (HPV) . 
This virus is detected in over 90% of all human cervical cancers. To 
identify vaccine candidates, the authors generated a set of 24 0 
overlapping peptides derived from the HPV type 16 {HPV16) oncogenes E6 



AUTHOR (S) : 



CORPORATE SOURCE: 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 
TI 



SO 



AU 



AB 



and 



known 



lysed 



E7. These peptides were tested for their ability to bind H-2Kb and H-2Db 
MHC class I mols. Binding peptides were compared with the presently 

peptide-binding motifs for H-2Kb and H-2Db and the predictive value of 
these motifs is discussed. The high-affinity H-2Db-binding peptide and 
putative CTL epitope E7 4 9-57 (RAHYNIVTF) was used in vaccination studies 
against HPV 1 6-transf ormed tumor cells. Immunization with peptide E7 
49-57 rendered mice insensitive to a subsequent challenge with HPV 
16-transformed tumor cells in vivo, and induced a CTL response which 

i 

the tumor cells in vitro. 
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CODEN: EPXXDW 

Patent 
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CH, DE, 
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Al 


19930121 . 


DE 1991-4123760 


19910718 


DE 
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20000120 
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Al 
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PRIORITY APPLN. INFO.: DE 1991-4123760 A 19910718 

• US 1992-913613 Bl 19920716 
US 1994-237418 A3 19940503 
TI Seroreactive domains from the HPV 16 El and E2 proteins 
SO Eur. Pat. Appl . , 20 pp. 

CODEN: EPXXDW 
IN Mueller, Martin; Gissmann, Lutz 

AB Peptides corresponding to seroreactive domains on proteins El and E2 of 
hiiman papilloma virus 16 {HPV 16) are useful 
^ in manufg. vaccines against HPV 16, in diagnostic immunoassays 

for detection of antibodies to HPV 16, and for prodn. of monoclonal 
antibodies for detection of proteins El and E2 . Thus, phage fd 

expression 

libraries for HPV 16 DNA were screened with rabbit polyclonal antisera to 
protein E1-MS2 polymerase fusion protein to identify seroreactive domains 
on El. 
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US 1994-237418 19940503 

US 1995-468337 19950606 

DE 1991-4123760 A 19910718 
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US 1994-237418 A3 19940503 



TI Seroreactive domains from the HPV 16 El and E2 proteins 
SO Eur. Pat, Appl., 20 pp. 

CODEN: EPXXDW 
IN Mueller, Martin; Gissmann, Lutz 

AB Peptides corresponding to seroreactive domains on proteins El and E2 of 
human papilloma virus 16 (HPV 16) are useful 

in manufg. vaccines against HPV 16, in diagnostic immunoassays 
for detection of antibodies to HPV 16, and for prodn. of monoclonal 
antibodies for detection of proteins El and E2 . Thus, phage fd 
expression 

libraries for HPV 16 DNA were screened with rabbit polyclonal antisera to 
protein E1-MS2 polymerase fusion protein to identify seroreactive domains 
on El . 
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Patent 
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PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 9216636 
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Al 
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Al 
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Al 
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19921001 WO 1992-GB424 

BR, CA, CH, CS, DE, DK, ES, FI, 

MN, MW, NL, NO, PL, RO, RU, SD, 

CF, CG, CH, CI, CM, DE, DK, ES, 

ML, MR, NL, SE, SN, TD, TG 

19920915 CA 1992-2106069 

19921021 AU 1992-14147 

19960111 

19940105 EP 1992-906294 
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19940607 BR 1992-5771 
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MC, NL, SE 
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GB, HU, JP, 
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GN, 



KP, 



GB 1991-5383 
WO 1992-GB424 



TI Recombinant virus vectors encoding human papillomavirus proteins as 

immunotherapeutics or vaccines 
SO PCT Int. Appl., 88 pp. 

CODEN: PIXXD2 

IN Boursnell, Michael Edward Griffith; Inglis, Stephen Charles; Munro, Alan 
James 

AB A recombinant virus contg. .gtoreq.l pair of genes for heterologous 
proteins, which genes are homologous enough to allow inter-typic 
recombination to occur, is described. The two genes are inverted with 
respect to each other to reduce the likelihood of recombination and loss 
of some or all of these genes. The recombinant virus can be used as an 
immunotherapeutic or vaccine. The E6 and E7 open reading frames 
(ORE) of human papillomavirus types 16 {HPV16) and 18 (HPV18) were cloned 
and modified to reduce inter-typic recombination (by changing sites where 
homol . of E6/7 was greatest but leaving the amino acid sequence 
unaltered) . The E7 ORF of both viruses were further mutagenized to 
abolish their potential to immortalize host cells. The modified E6 and 



ORF of each virus were fused and arranged into a neutral site of a 
vaccinia virus vector so that they are inverted each other, with each 
E6-E7 fusion expressed from resp. promoters, i.e. the p7 . 5 and H6 
promoters of vaccinia virus. The recombinant vaccinia virus vector 
expressing the E6 and E7 proteins can be used as vaccine against 
HPV-assocd. diseases, e.g. cervical cancer. 
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Recombinant virus vectors encoding human papillomavirus proteins as 
immunotherapeutics or vaccines 
PCT Int. Appl. , 88 pp. 
CODEN: PIXXD2 

Boursnell, Michael Edward Griffith; Inglis, Stephen Charles; Munro, Alan 
James 

A recombinant virus contg. .gtoreq.l pair of genes for heterologous 
proteins, which genes are homologous enough to allow inter-typic 
recombination to occur, is described. The two genes are inverted with 
respect to each other to reduce the likelihood of recombination and loss 
of some or all of these genes. The recombinant virus can be used as ah 
immunotherapeutic or vaccine. The E6 and E7 open reading frames 
(ORE) of human papillomavirus types 16 (HPV16) and 18 (HPV18) were cloned 
and modified to reduce inter-typic recombination (by changing sites where 
homol. of E6/7 was greatest but leaving the amino acid sequence 
unaltered) . The E7 ORE of both viruses were further mutagenized to 
abolish their potential to immortalize host cells. The modified E6 and 

ORE of each virus were fused and arranged into a neutral site of a 
vaccinia virus vector so that they are inverted each other, with each 
E6-E7 fusion expressed from resp. promoters, i.e. the p7 . 5 and H6 
promoters of vaccinia virus. The recombinant vaccinia virus vector 
expressing the E6 and E7 proteins can be used as vaccine against 
HPV-assocd. diseases, e.g. cervical cancer. 
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TI Induction of cytotoxic T lymphocytes with peptides in vitro: 

Identification of candidate T-cell epitopes in human 

papilloma virus 
SO Proc. Natl. Acad. Sci. U. S. A. (1992), 89(17), 7871-5 

CODEN: PNASA6; ISSN: 0027-8424 
AU Strauss, Hans J.; Davies, Huw; Sadovnikova, Elena; Chain, Benny; 
Horowitz, 

Neil; Sinclair, Christine 
AB A set of overlapping peptides corresponding to the LI, E6, and E7 
proteins 

of human papilloma virus 16 was tested for 

their ability to bind to major histocompatibility complex class I mols. 
and to stimulate cytotoxic T-lymphocyte (CTL) responses. in vitro. A 

class 

I binding assay using intact RMA-S cells showed that 20 of the 99 
human papilloma virus peptides bound to H-2Kb 

and/or Db mols. Fifteen of the 20 class I-binding peptides stimulated 
primary CTL responses, whereas peptides that were neg. in the binding 
assay failed to do so. Peptide-induced CTLs recognized the immunizing 
peptide very efficiently, requiring no more than 1-10 nM peptide for 
target cell lysis. However, 2 observations were made that have important 
implications for the design of peptide-based vaccines for 

inducing CTLs. Not all major histocompatibility complex-binding peptides 
that contained known motifs characteristic of naturally processed 
peptides 

induced CTLs. The efficiency of CTL lysis was strongly decreased when 

the 

size of the target peptide differed by only 1 amino acid residue from 

that 

of the immunizing peptide. Thus, peptides chosen for vaccination must 
correspond in length to naturally processed peptides. 
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AU 1991-87629 
CN 1991-110657 
US 1990-588384 
WO 1991-US7081 
TI Human papilloma virus peptides and organisms 

producing said peptides for use in vaccine compositions 
SO PCT Int. Appl., 82 pp. 
CODEN: PIXXD2 

IN Thomas, Elaine Kinney; Chen, Lieping; Blake, James; Hellstrom, Karl Erik; 

Hellstrom, Ingegerd; Hu, Shiu Lok 
AB Immunogenic peptides corresponding to peptides expressed in mammalian 

cells in response to human papilloma virus 

(HPV) infection are described. Recombinant organisms (such as vaccinia 
virus or tumor cells) producing such a peptide, or the peptide, can- be 
used to treat HPV infections. Recombinant vaccinia virus expressing 
either the HPV E7 or E6 gene, and mammalian cell expression plasmids 
contg. these genes, were prepd. Mice were injected i.p. with HPV E7 
epitope-producing fibroblasts, then challenged by s.c. administration of 

a 

tumorigenic dose of M2 melanoma cells transfected with HPV16 E7 
expression 

vector. A transient development of tumors followed by tumor regression 
was obsd. 
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Delivery and expression of a heterologous antigen on the surface of 
streptococci 

Infect. Immun. (1992), 60(5), 1902-7 
CODEN: INFIBR; ISSN: 0019-9567 

Pozzi, Gianni; Contorni, Mario; Oggioni, Marco R.; Manganelli, Riccardo; 
Tommasino, Massimo; Cavalieri, Filippo; Fischetti, Vincent A. 
A system was developed in which a foreign antigen replaces nearly all of 
the surface-exposed region of the fibrillar M protein from Streptococcus 
pyogenes and is fused to the C-terminal attachment motif of the M mol. 
The fusion protein is thus expressed on the surface of S. gordonii, a 
commensal organism of the oral cavity. The antigen chosen to be 
expressed 

within the context of the M6 mol. was the E7 protein (98 amino acids) of 



CORPORATE SOURCE: 
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DOCUMENT TYPE: 
LANGUAGE : 
TI 

SO 

AU 



AB 



human papilomavirus type 16. Stable recombinant streptococci were 
obtained by integrating genetic constructs, into the chromosome, 
exploiting 

in vivo homologous recombination. The M6-E7 fusion protein expressed on 
the S. gordonii surface was shown to be immunogenic in mice. This is the 
first step in the construction of recombinant live vaccines in 
which nonpathogenic streptococci as well as other gram-pos . bacteria may 
be used as vectors to deliver heterologous antigens to the immune system. 
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Seroreactive epitopes of human papillomavirus 
SO Eur. Pat. Appl., 15 pp. 

CODEN: EPXXDW 
IN Mueller, Martin; Gissmann, Lutz 

AB ■ Seroreactive epitopes of HPV16 proteins E4, E6, E7, and LI are 
identified. 

Also provided are peptides contg. these epitopes. The peptides of the 
invention are useful for a vaccine and a diagnostic kit. 
Epitope and peptide sequences are included. 
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Seroreactive epitopes from proteins of hximan papilloma 
virus 18 

Eur . Pat . Appl . , 8 pp . 
CODEN: EPXXDW 

Bleul, Conrad; Gissmann, Lutz; Mueller, Martin 

Seroreactive epitopes form proteins El, E6, and E7 of hviman 

papilloma virus (hpv) 18 are described. They can be 

used as vaccines and for diagnosis of hpv 18 infection (no 

data) . The DNA encoding hpv 18 proteins El, E6, and E7 was cloned in 

Escherichia coli. Based on the sequences of these genes, peptide 

subfragments of the proteins were synthesized and tested with anti-El, 

and E7 antibodies to identify epitopes. 
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Journal 
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Expression of vaccinia recombinant HPV 16 LI and L2 ORE proteins in 
epithelial cells is sufficient for assembly of HPV virion-like particles 
Virology (1991), 185(1), 251-7 
CODEN: VIRLAX; ISSN: 0042-6822 

Zhou, Jian; Sun, Xiao Yi; Stenzel, Deborah J.; Frazer, Ian H. 
A recombinant vaccinia virus termed pLC201VV was designed to coexpress 

LI and L2 late genes of human papillomavirus type 16 {HPV16) . Synthesis 
of the LI and L2 proteins occurred in cells infected with pLC201VV, and 
40-nm virus-like particles with a d. of 1.31 g/mL were produced in the 
nucleic of cells synthesizing both LI and L2, but not in cells 
synthesizing either protein alone. Virus-like particles were partially 
purified from infected cells by sucrose gradient sedimentation and shown 
to consist of capsomeres similar to HPV and contain glycosylated LI viral 
capsid protein. The prodn. of HPV-like particles using recombinant 
vaccinia virus should be useful for biochem. studies and could provide a 
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safe source of material for the development of a vaccine. 
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Immunogenic domains of the E-7 protein of the hiaman 
papilloma virus type 16 
Eur. Pat. Appl,, 3 pp. 
CODEN: EPXXDW 

Bartsch, Dusan; Gissmann, Lutz; Mueller, Martin 

Five immunogenic peptides, downstream from nucleotide 595 of the genome 
human papilloma virus 16 (HPV-16) , are 

described. The peptides ar^ used as vaccines, diagnostic 
agents, or for the manuf . of poly- and/or monoclonal antibodies to 
•16. 

The smallest peptide is Met-Leu-Asp-Leu-Gln-Pro-Glu-Thr . 
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Patent 
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TI Human papilloma virus vaccine with 

disassembled and reassembled virus-like particles. 
SO Official Gazette of the United States Patent and Trademark Office 
Patents, 

(June 12, 2001) Vol. 1247, No. 2, pp. No Pagination, e-file. 
ISSN: 0098-1133. 

Volkin, David B.; Mach, Henryk (1); Shi, Li 
Human Papillomavirus vaccine formulations which contain 

virus-like particles (VLPs) can be made more stable and have an enhanced 
shelf-life, by treating the VLPs to a disassembly and reassembly process. 
Also provided are formulation buffers to long term stable storage of VLPs 
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TI Induction of HPV16 capsid protein-specific human T cell responses by 

virus-like particles. 
SO Biological Chemistry, (March, 1999) Vol. 380, No. 3, pp. 335-340. 

ISSN: 1431-6730. 

AU Rudolf, Michael P.; Nieland, John D.; DaSilva, Diane M,; Velders, Markwin 
P.; Muller, Martin; Greenstone, Heather L.; Schiller, John T.; Kast, W. 
Martin (1) 

AB It has been postulated that upon binding to a cell surface receptor, 
papilloma virus-like particles (VLPs) gain entry into the cytosol of 
infected cells and the capsid proteins LI and L2 can be processed in the 
MHC class I presentation pathway. Vaccination of mice with human 
papilloma virus-like particles consisting of capsid 
proteins LI and L2 induced a CD8-mediated and perforin dependent 
protective immune response against a tumor challenge with hioman 
papilloma virus transformed tumor cells, which express 
only minute amounts of LI protein. Here we show that HPV16 capsid 

proteins 

stimulate a MHC class I restricted CTL response with human peripheral 
blood lymphocytes (PBL) in vitro. The vigorous response was specific for 
VLP-infected target cells and was MHC class I restricted. Moreover we 

show 

the presence of at least one HLA-A*02C)1 restricted CTL epitope within the 
HPV-16 capsid proteins by using a VLP- * infected ' HLA-A*0201 transfected 
human cell line as target cells. These results demonstrated that VLPs can 
induce a HPV16 capsid protein-specific immune response in humans, 
allowing 

the monitoring of immune responses induced by vaccines based on 
chimeric VLPs carrying additional immunogenic peptides or proteins in 
therapeutical applications in human patients. 
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{April 4, 1999) Vol. 20, No. 4, pp. AlO. 

Meeting Info.: Ninth International Conference on Human Retrovirology HTLV 
and Related Viruses Kagoshima, Japan April 5-9, 1999 
ISSN: 1077-9450. 
AU de The, Guy (1) 
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Current Opinion in Infectious Diseases, (Dec, 1998) Vol. 
11, No. 6, pp. 733-737. 
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General Review 
English 

Specific therapies for hiaman papilloma virus 

infections . 

Current Opinion in Infectious Diseases, (Dec, 
733-737. 

ISSN: 0951-7375. 

Snoeck, R. ; Andrei, G.; De Clercq, E. 



7 ANSWER 106 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
TI 

SO 



1998) Vol. 11, No. 6, pp. 



L7 ANSWER 109 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 
CORPORATE SOURCE: 



SOURCE: 



DOCUMENT TYPE 
LANGUAGE : 
TI 



131 BIOSIS COPYRIGHT 2001 BIOSIS 
1998 : 144184 BIOSIS 
PREV199800144184 
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Current Opinion in Infectious Diseases, (Feb., 1998) 

11, No. 1, pp. 57-61. 
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Article 
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human papillomavirus vaccine development :' Emerging 
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HPV vaccines. 
SO Current Opinion in Infectious Diseases, 
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TI E6 and E7 fusion proteins for vaccination against 
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AB The authors disclose the prepn. and characterization of fusion 

proteins of E6 and/or E7 of human papilloma virus (type 16 or 18) 
linked to an Immunol, fusion partner that provides Thl cell-type help. 

In 

one example, using recombinant DNA technol., a fragment of protein D of 

Haemophilus influenzae B was fused to the N-terminal fragment of E6 and 

expressed in E. coli. In a second example, the Immunol . fusion partner 

providing T-cell help is the LytA amidase of Streptococcus pneumoniae. 

Vaccination with a fusion protein, in combination with 

CpG oligonucleotide, induced the regression of HPV E6-mediated 

tumors . 
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TI Fusion proteins of human papillomavirus E6 and E7 

stimulate a type 1 T-cell response 
SO PCT Int. Appl., 95 pp. 
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IN Bruck, Claudine; Cabezon Silva, Teres; Delisse, Anne-Marie Eva Fernande; 

Gerard, Catherine Marie Ghislaine; Lombardo-Bencheikh, Angela 
AB The authors disclose the plasmid construction, expression, and purifn. 

from E. coli of human papillomavirus early proteins E6 and E7 linked to 



immunol. active fusion partners. These fusion proteins 
elicit a Thl helper cell response in immunized mice. Using an E6/E7 
HPV-trans formed epithelial cell line, a vaccine formulation 
protected against HPV-induced lesions and tumor development. 
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construction of fusion proteins between antigenic 

epitopes and . beta . 2-microglobulin 
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CODEN: PIXXD2 
IN Edwards, Richard Mark; Hunter, Michael George 

AB A method is described for the cloning and expression of human 

.beta. 2-microglobulin (B2M) cDNA in vector host cells which allows the 
construction of B2M fusion proteins with antigenic 

sequences from. various etiol . agents or tumors. Preferred antigenic 
sequences are derived from the third variable domain (V3 loop) of an 
envelope protein of a lentivirus. These fusion proteins 
can be used as prophylactic or immunotherapeutic vaccines to induce 
neutralizing antibody responses. Thus, B2M cDNA was inserted into the 
pHILDl expression vector for expression in the Pichia pastoris system. 
The expression vector includes an AOX promoter sequence and an 
. alpha . -factor or Phol leader sequence to obtain secretion of the 
fusion protein from the yeast ceils. Within the Pichia 

pastoris expression system, the B2M gene was fused at its 5* end to the 
Sendai virus epitope (FAPGNYPAL-GGGGG, where the pentaglycine is a short 
linker) or to the influenza A virus nucleoprotein epitope 
(GILGFVFTL-GGGGGGSSS) . Prodn. levels from strains with the 
. alpha . -factor 

leader sequence were .apprx.150 mg/L. The hybrid Sendai-B2M product was 
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AU Lee, S. W.; Sung, Y. C. (1) 

AB The CpG motifs of bacterial-derived plasmids augment' 

antigen-specific immune responses and steer those responses towards the T 
helper 1 (Thl) type. In this study, we have addressed the ^ 
immunostimulatory effect of intramuscular co-administration of CpG 
Tnttl ^°"taining vector DNA on the modulation of immune responses 
to the.haemagglutinm (HA) and the nucleoprotein (NP) proteins of 

? ^^w^nK/^-^^^- '^^^ co-administration of vector DNA with a SLe^codina 
plasmid DNA showed a significant enhancement in the t^^al IgG reSpo^se 
the generation of cytotoxic T lymphocyte (CTL) , and the T-cell ""^^P^"^^' 
proliferative response. In the case of NP-encoding plasmid dJ^ 
inoculations, the co-administration of vector DNA slightly decreased the 
total IgG response, although the IgG2a/IgGl ratio and the cSI 
responses to NP were significantly increLed. These observations suggest 

upo^ til i^urrff'th'^'^'^""'"'^^ °' bacterial-derived pJasmSs Sepend 

upon tne nature of the co-admmistered antigen. ■ 
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TI Gene gun DNA vaccination with Rev-independent synthetic HIV-1 gpl60 

envelope gene using mammalian codons. 
SO Vaccine, (April 23, 1999) Vol. 17, No. 17, pp. 2166-2175. 

ISSN: 0264-410X. 

AU Vinner, Lasse; Nielsen, Henrik V. ; Bryder, Karin; Corbet, Sylvie; 
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of 



much 
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Claus; Fomsgaard, Anders (1) 

DNA immunization with HIV envelope plasmids induce only moderate levels 

specific antibodies which may in part be due to limitations in expression 
influenced by a species-specific and biased HIV codon usage. We compared 
antibody levels, Thl/Th2 type and CTL responses induced by 
synthetic genes encoding membrane bound gpl60 versus secreted gpl20 using 
optimized codons and the efficient gene gun immunization method. The in 
vitro expression of syn.gpl60 as gpl20 + gp41 was Rev independent and 

higher than a classical wt.gpl60 plasmid. Mice immunized with syn.gplGO 
and wt.gpl60 generated low and inconsistent ELISA antibody titres whereas 
the secreted gpl20 consistently induced faster seroconversion and higher 
antibody titres. Due to a higher C + G content the numbers of putative 

immune (Thl) stimulatory motifs were highest in the synthetic gpl60 gene 
However, both synthetic genes induced an equally strong and more 
pronounced Th2 response with higher IgGl/IgG2a and I FNgamma/ IL-4 ratios 
than the wt.gpl60 gene. As for induction of CTL, synthetic genes 
induced a somewhat earlier response but did not offer any advantage over 
wild type genes at a later time point. Thus, optimizing codon usage has 
the advantage of rendering the structural HIV genes Rev independent For 
induction of antibodies the level of expression, while important, seems 
less critical than optimal contact with antigen presenting cells at 
locations reached by the secreted gpl20 protein. A proposed Thl adjuvant 
effect of the higher numbers of CpG motifs in the 

synthetic genes was not seen using gene gun immunization which may be due 
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TI Immunostimulatory CpG motifs trigger a T helper-1 

immune response to human immunodeficiency virus type-1 (HIV-1) gp 160 
envelope proteins. 

SO CLINICAL CHEMISTRY AND LABORATORY MEDICINE, (1999 Mar) 37 (3) 199-204 
Journal code: CZ8. ISSN: 1434-6621. 

AU Demi L/ Schirmbeck R; Reimann J; Wolf H; Wagner R 

AB Bacterial DNA sequences containing unmethylated CpG 

motifs have recently been proposed to exhibit immunostimulatory 
effects on B-, T- and NK cells, leading to the induction of humoral and 
cell-mediated immune responses. In the present study we investigated the 
immunomodulatory effects of a CpG-containing oligodeoxynucleotide (CpG 
ODN) to the HIV-1 gp 160 envelope (Env) protein in the BALB/c mouse 

model . 

Priming and boosting of mice with gp 160 adsorbed to aluminium hydroxide 
(Alum) induced a typical T helper-2 ( Th2 ) -dominated immune response with 
high titers of gp 160-specific immunoglobulin (Ig)Gl isotypes but a weak 
IgG2a response. Specifically re-stimulated splenocytes from these mice 
predominantly secreted interleukin (IL)-5 but only minute amounts of 
interferon-gamma (IFN-gamma) upon specific re-stimulation. In contrast, a 
boost immunisation of gp 160/Alum primed mice with a gp 160/Alum/CpG 
combination resulted in a seven times higher production of IgG2a 
antibodies, without affecting the titers of IgGl isotypes. Furthermore, 
approximately 10-fold increased levels of IFN-gamma, but significantly' 
reduced amounts of IL-5, were secreted from gp 1 60-rest imulated splenic 
cells. A further greater than 30-fold increase in the levels of specific 
IgG2a responses and a substantially elevated secretion of IFN-gamma were 
observed when the mice received gpl60/Alum/CpG combinations for priming 
and boost injections. Thus, CpG ODNs are useful as an adjuvant to induce 

a 

typical ThO/Thl response to HIV gp 160 proteins. However, despite the 
induction of a more Thl-like immune response, gp 160/Alum/CpG 
combinations ^ 

were not sufficient to prime an Env-specific cytotoxic T-cell (CTL 
) resp 
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TI Repeated administration of cytosine-phosphorothiolated guanine-containing 
oligonucleotides together with peptide/protein immunization results in 
enhanced CTL responses with anti-tumor activity. 
SO JOURNAL OF IMMUNOLOGY, (2000 Jul 1) 165 (1) 539-47. 

Journal code: IFB. ISSN: 0022-1767. 
AU Davila E; Cells E 

The development of therapeutic anti-cancer vaccines designed to elicit 
CTL responses with anti-tumor activity has become a reality thanks 
to the identification of several tumor-associated Ags and their 
corresponding peptide T cell epitopes. However, peptide-based vaccines, 

general, fail to elicit sufficiently strong CTL responses 
capable of producing therapeutic anti-tumor effects (i.e., prolongation 

survival, tumor reduction) . Here we report that repeated administration 

synthetic oligonucleotides containing foreign cytosine-phosphorothiolated 

guanine (CpG) motifs increased 10- to 100-fold the 

CTL response to immunization with various synthetic peptides 

corresponding to well-known T cell epitopes. Moreover, repeated CpG 

administration allowed the induction of CTL to soluble protein 

even in the absence of additional adjuvant. Our results indicate that the 

potentiating effect of CpG in CTL responses required the 

participation of Th lymphocytes. Repeated CpG administration resulted in 
overt splenomegaly and lymphadenopathy with a significant increase in the 
numbers of CTL precursors and dendritic cells. Protein 
vaccination in combination with repeated CpG therapy was effective in 
delaying tumor cell growth and extending survival in mice bearing 
melanoma 

tumors. These findings support the contention that repeated 
administration 

of CpG-oligonucleotides enhances the effect of peptide and protein 

vaccines leading to potent anti-tumor responses, presumably through the 

induction of Thl and dendritic cells, which are essential for optimal 

CTL responses. The immunostimulatory properties of CpG 

motifs may be key in inducing a consistent long term immunity to 

tumor-associated Ags when using peptides or proteins as T cell-inducinq 

vaccin 
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TI Immunostimulatory CpG motifs trigger a T helper-1 

immune response to human immunodeficiency virus type-1 (HIV-1) gpl60 

envelope proteins 
SO Clin. Chem. Lab. Med. (1999), 37(3), 199-204 

CODEN: CCLMFW; ISSN: 1434-6621 
AU Demi, Ludwig; Schirmbeck, Reinhold; Reimann, Jorg; Wolf, Hans; Wagner, 

Ra 1 f 

AB Bacterial DNA sequences contg. unmethylated CpG motifs 

have recently been proposed to exhibit inamunostimulatory effects on B, T 
and NK cells, leading to the induction of humoral and cell-mediated 

immune 

responses. The authors investigated the immunomodulatory effects of a 
CpG-contg. oligodeoxynucleotide (CpG ODN) to the HIV-1 gpl60 envelope 
(Env) protein in the BALB/c mouse model. Priming and boosting of mice 
with gpl60 adsorbed to A1(0H)3 (Alum) induced a typical T helper-1 
(Thl) -dominated immune response with high titers of gpl60-speci f ic Ig 
(Ig)Gl isotypes but a weak IgG2a response. Specifically re-stimulated 
splenocytes from these mice predominantly secreted interleukin (IL)-5 but 
only minute amts . of inter feron- . gamma . ( IFN- . gamma . ) upon specific 
re-stimulation. In contrast, a boost immunization of gpl60/Aium primed 
mice with a gpl 60/Alum/CpG combination resulted in a 7 times hiqher 
prodn. 

of IgG2a antibodies, without affecting the titers of IgGl isotypes. 
10-Fold increased IFN-. gamma., but reduced IL-5, were secreted from 
gpl60-restimulated splenic cells. <30-Fold increase in the levels of 
specific IgG2a responses and a substantially elevated secretion of 
IFN-. gamma, were obsd. when the mice received gpl60/Alum/CpG combinations 
for priming and boost injections. Thus, CpG ODNs are useful as an 
adjuvant to induce a typical ThO/Thl response to HIV gpl60 proteins. 
Despite the induction of a more Thl-like immune response, gpl 60/Alum/CpG 
combinations were not sufficient to prime an Env-specific cytotoxic 
T-cell ^ 

(CTL) response. 
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TI CpG DNA as mucosal adjuvant 
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We have previously found synthetic oligodeoxynucleotides (ODN) contg. 
immunostimulatory CpG motifs to be a potent adjuvant 

to protein administered by i.m. injection or intranasal inhalation to 
BALB/c mice. Herein we have further evaluated the potential of CpG ODN 



AB 



as 



a mucosal adjuvant to purified hepatitis B surface antigen (HBsAg) when 
administered alone or with cholera toxin (CT) . CpG ODN and CT both 
augmented systemic (humoral and cellular) and mucosal immune responses 
against HBsAg, and these could be further enhanced with higher doses of 
adjuvant or boosting. Overall, antibody isotypes with CT alone were 
predominantly IgGl (Th2-like) whereas they were predominantly IgG2a 
(Thl-like) with CpG ODN alone or in combination with CT. Results from 
this study indicate that stimulatory CpG ODN are promising new adjuvants 
for mucosal vaccination strategies, whether used alone or in combination 
with other mucosal adjuvants. 
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AB The development of therapeutic anti-cancer vaccines designed to elicit 
CTL responses with anti-tumor activity has become a reality thanks 
to the identification of several tumor-assocd . Ags and their 

corresponding 

peptide T cell epitopes. However, pept ide-based vaccines, in general, 
fail to elicit sufficiently strong CTL responses capable of 
producing therapeutic anti-tumor effects (i.e., prolongation of survival, 
tumor redn.). Here the authors report that repeated administration of 
synthetic oligonucleotides contg. foreign cytosine-phosphorothiolated 
guanine (CpG) motifs increased 10-100-fold the 
CTL response to immunization with various synthetic peptides 
corresponding to well-known T cell epitopes. Moreover, repeated CpG 
administration allowed the induction of CTL to sol. protein even 
in the absence of addnl . adjuvant. The authors' results indicate that 



the 



cell 



potentiating effect of CpG in CTL responses required the 
participation of Th lymphocytes. Repeated CpG administration resulted 
overt splenomegaly and lymphadenopathy with an increase in the nos . of 
CTL precursors and dendritic cells. Protein vaccination in 
combination with repeated CpG therapy was effective in delaying tumor 



m 



growth and extending survival in mice bearing melanoma tumors. Thus, 
repeated administration of CpG-oligonucleotides enhances the effect of 
peptide and protein vaccines leading to potent anti-tumor responses, 
presumably via the induction of Thl and dendritic cells, which are 
essential for optimal CTL responses. The immunostimulatory 
properties of CpG motifs may be key in inducing a 

consistent long term irmnunity to tumor-assocd. Ags when using peptides or 

proteins as T cell-inducing vaccines. 
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AB Oligonucleotides contg. unmethylated CpG motifs 

(cytosine-phosphorothioate-guanine oligodeoxynucleotide (CpG ODN)) are 
potent immunostimulatory agents capable of enhancing the Ag-specific Thl 
response when used as immune adjuvants. We evaluated the cellular 
mechanisms responsible for this effect. Development of a CTL 
response was enhanced when mice were immunized with peptide-pulsed 
dendritic cells (DCs) treated with CpG ODN. However, in vitro, CpG ODN 
had no direct effect on highly purified T cells. In vitro, CpG ODN 
treatment of peptide- or protein-pulsed DCs enhanced the ability of the 
DCs to activate class I-restricted T cells. The presence of helper T 
cells enhanced this effect, indicating that treatment with CpG ODN does 
not obviate the role of T cell help. The enhanced ability of CpG 
ODN-treated DCs to activate T cells was present but blunted when DCs 
derived from IL-12 knockout mice were used. Fixation of Ag-pulsed, CpG 
ODN-treated DCs limited their ability to activate T cells. In contrast 
fixation had little effect on DC activation of T cells when DCs were not 
exposed to CpG ODN. This indicates that prodn . of sol. factors by DCs 
stimulated with CpG ODN plays a particularly important role in their 
ability to activate class I-restricted T cells. We conclude that CpG ODN 
enhances the development of a cellular immune response by stimulating 

such as DCs, to produce IL-12 and other sol. factors 
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AB We have previously reported that synthetic oligodeoxynucleotides contg. 

immunostimulatory CpG motifs (CpG ODN) are potent 

administered by i.m. (IM) injection or intranasal 
^11 ^"^!ni^^'-°u ^° ^^^^^^ Herein, we have evaluated oral delivery 

^Ln?H hepatitis B surface antigen (HBsAg) or tetanus 

toxoid (TT) to det. Its potential as an adjuvant to oral vaccines. CpG 

ODN augmented systemic (IgG in plasma, CTL, T-cell 

proliferation) and mucosal (IgA in lung, vaginal or gut washes, feces and 
saliva) immune responses against both antigens. CpG stimulated both 
T-helper type 1 (Thl) (CTL, IgG2a) and Th2 (IgGl, IgA) responses 
r^r"nnM ''^''k'^ ^^^"^^s from this study indicate that stimulatory 

CpG ODN may be effective as an adjuvant with oral vaccines. 
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